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PREFACE. 


WffEX  it  was  proposed  to  tlie  Editors  to  undertake  tlie  pre- 
puatioii  of  a  new  edition  of  the  elemeutary  treatise  on  Mine- 
nlogy  by  tlie  late  W.  Phillips,  their  first  impression  was  to 
Terise  with  aire  the  third  edition  of  the  work,  aud  to  make 
soeh  additionB  to  it  as  later  discoveries  might  render  necessarjr. 
But  afk»r  an  attentive  perusal  of  only  a  small  portion  of  the 
Toiume,  thej  ibund,  that  if  the  tbnn  of  the  third  edition  was  to 
be  retained,  the  corrections,  alterations  and  additions  would  be 
so  numerous  as  to  render  the  labour  of  revision  greater  than 
would  be  occasioned  by  the  entire  recomposition  of  the  whole 
treatise.  Being  aware  also  of  the  great  advance  since  1823  in 
ibe  knowledge  of  the  physical  properties  of  minerals,  as  well  as 
of  their  chemical  constitutions ;  and  recollecting  the  important 
general i^atiousi  introduced  into  miuendugy  since  that  time,  it 
appeared  to  the  Editors  that  the  work  must  both  in  form  and 
ijubstance  be  new.  It  has  accordingly  been  entirely  recon- 
structed, and  the  latest  observations  and  discoveries,  as  far  as 
the  Editors  are  aware,  hare  been  introduced. 

The  peculiar  character  of  the  third  edition  of  the  work  of 
W.  PhilhpSy  and  which  rendered  it  so  generally  acceptable  to 
aU  who  were  engaged  in  mineralogical  parsnits  was,  its  copious 
i  ilbstrationa  of  crystalline  forms,  and  the  extensive  lists  of 
measured  angles,  which  lists  have  been  greatly  extended  in 
'  thia  edition.     The  methods  of  representing  crystals  in  this 
'  Tdnme  differ  from  those  employed  by  the  late  W.  Phillips ;  but 
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the  Editors  trust  that  hj  ordmaij  attention  on  the  part  of 
the  reader,  thej  wiU  not  occasion  any  embarrassment  when  he 

compares  them  with  the  figures  given  by  that  author. 

In  preparing  this  Work,  the  Editors  have  availed  themselTes 
of  the  opportunities  afforded  by  Bpecimens  from  difTerent  col- 
lections, of  remeasuring  a  great  mmiber  of  the  crystals  de- 
scribed ;  they  have  thus  been  enabled  to  correct  several  errors 
of  form,  and,  having  deduced  the  angles  by  calculation  from 
the  best  obsen  ationSy  they  believe  that  the  forms  and  angles 
inserted  in  this  work  are  as  nearly  accurate  as  they  can  at 
present  be  rendered. 

In  the  compilation  of  this  volume,  the  Editors  have  relied 
chiefly  on  Zippo*s  edition  of  Mobs,  and  on  Hausmann ;  but 
they  have  also  availed  themselves  of  »ucli  other  sources 
of  information  aa  appeared  best  calculated  to  increase  the 
accuracy  of  the  descriptions.  The  analyses  are  almost  entirely 
selected  from  Eammelsberg's  Haudworterbuch  des  chemischen 
Q?heils  der  Mineralogie/'  and  the  four  Supplements  to  that 
work.  In  mukmg  the  selection,  the  Editors  have  been  guided 
by  his  criticisms^  and  have  endeavoured  to  avoid  encumbering 
the  book,  and  misleading  the  reader  by  the  insertion  of 
analyses  palpably  inaccurate.  They  are  abo  indebted  to 
Professor  Bammelsberg  for  an  early  communication  of  the 
results  of  his  elaborate  chemical  examination  of  tourmaline 
subsequent  to  the  appearance  of  the  fourth  suppiemeut. 

It  has  been  the  practice  in  other  mineralogical  treatises  to 
uiiiit  all  the  optical  characters  of  minerals  except  those  of 
colour  and  lustre;  but  it  has  appeared  to  the  Editors  that 
some  account  of  the  characters  and  phenomena  which  depend 
upon  refraction  and  polarization  would  confer  a  higher  interest 
on  the  study  of  minerals^  and  they  have  accordingly  inserted 
many  notices  of  these  curious  properties.  The  geometriod 
expressions  for  computing  the  symbols  of  cr^'stals,  and  the 
angles  the  fiuses  make  with  each  other,  are  more  nummua  than 
is  usual  ill  elementary  treatises,  and  they  will  probably  meet 
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erety  case  likely  to  occur.  The  shape  in  which  thej  axe 
preeented  has  been  ehoeen  with  the  view  of  shortening,  as  far 

as  possibley  the  arithmetical  operations  they  involve  in  their 
application. 


I  tUnk  it  due  to  Professor  Miller  to  state,  that  nearly  the 

whole  of  the  assi5tauce  which  I  have  been  able  to  render  to 
the  oonposition  of  this  volume  consbts  in  such  information 
relating  to  many  of  the  minerals  described  as  a  long  acquaint- 
ance with  them  has  enabled  me  to  afford,  and  in  haYinp;  sup- 
plied auch  specimens  and  crystals  as  it  appeared  desirable 
again  to  examiuc  and  measure.  In  every  other  respect  the 
treatiae  has  been  composed  and  arranged  entirely  by  Pro- 
fessor IMiQer. 
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EUUATA. 

Page  ID  fig.  2fi  ut  apex,  for  100  read  001. 
SI  One    2  to  iiit  read  AU. 

74  ^  17  /or  resuMkus  fMkl  Yitreoiis. 

78  — .  16  for  170  42  remf  340-84. 
110   —     2  from  below,  /or  40'  V  rwd  42'  O*, 

13«    —  13 /or  1  8  1-5. 

147  —  27  /</r  64  16'  rmd  bi  44'. 

148  —  16  for  0  on  read  0  001. 

163  —  IS  for  w  ler  nod  19' nr, 

174  —  IS/orRiddrhyltaWKiddaphyttoL 

181    —    27  fvT  Condurra  read  Condurrow. 

217   —     0  fif^fr  *  adamantine'  tiw«it  *  Hyacinth-red.  Streak  the  saiiie.' 

227    —     7  dele  iw  69  52. 

230   —    17>r  Walliartfadthe  Vttkia. 

236  fig.  252  betweeii«  aad    for  r  read  y. 

—  —  betwoeo  «"  and  p*'  for  /  read 
242  bottom  lioe^  for  qo  read  ^o. 

245  line   9  from  beIow,a/WOU*  |iM0ft<6  211/ 

246  —    14  for  r6  read  U. 

—  16  for  yh  read  rh. 

252    —    11  for     ruphaue  re<Ml  hydruphaue. 
272  — >   19  for  ea  read  la. 
274—3  dele  <i6      90  0. 

—  6  dele  ea      90  0. 

282   —       for  110  readlllf  and  for  S(f  30'  read  80*  3^. 

288  fig.  310  transpose  g,  u,  r,  and      //',  r'. 

312    —  325  transpose        t^.  and  i',  ^i'. 

327  line    27,  for  010  rea<i  101. 

336   ^     2  and  3  from  below,  for  s  read  r^ 

382         16  for    read  r, 

—  20  for  tf'  read  e, 

405   ^     9  from  below^  for  eoTe  fwui  clove. 
486  —   25, /or  041  fva(2  04T. 

—  26, /t>r  232  r^cKf  asi 
526    —    11,  for  So  read  In. 

520  fig.  620,  l>c?t\vo4Mi  z  and  0,  for  ^  read  ^. 

535   Jiae   4  Irum  bciuw,  for  suiat^e  rtad  sulfate. 

637  —    3  for  e'  read  e. 

666  fig.  663,  between  a  and  m  inserl  r. 
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rNTEODUCTION. 

1.  Tn  BorfiweorcniBtof  the  earth,  as  the  veiry  thin  Btratiim 
with  whick  we  axe  acquainted  haa  heen  named^  conaiBta  of  Tast 
pkins  and  rockj  or  moontain  maasefl)  the  natture,  cauaes,  and 

nlationa  of  wbieh  are  the  objects  of  Geological  inquiiy. 

If  we  examine  the  mountain  mas;sc8,  we  shall  iind,  th:it 
diiTercnt  portions  of  the  same  rock  will  present  p^at  difTer- 
ences  b-'tU  of  ])hvhit'al  characters  and  chemical  euuipotiition. 
But  "We  mny  also  discover  in  different  rocks  bomo  subjstanees 
uhirh  occur,  either  as  the  lininpfs  of  cavities,  or  filling  veins,  or 
otherwdije  disseminated  throu^^h  tliem,  and  \shi(  h,  wherever 
Ibund,  preaent  respectively  nearlj  the  same  forms  and  physical 
diancterB,  and  are  generally  oompoaed  of  nearly  the  aame 
diemieal  eonaiitQents. 

Ilieae  are  termed  minerals,  and  are  divided  into  kinds  or 
species,  the  deacriptiona  of  which,  and  the  methods  of  dis* 
tmt,^ishing  them  firam  each  other,  are  the  objecta  of  the  foUow- 
bgtieatiae* 

The  methoda  here  employed  are,  however,  occaaionally  de- 
fectire  in  oonsequenee  of  difibrencea  in  the  physical  chanictera 

(f  some  minerals  which  nearly  agree  in  their  chemical  constitu- 
tion, and  of  dilltTences  in  the  chemical  composition  of  others, 
uus  iorma  and  other  properties  of  which  are  nearly  alike. 
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Indeed,  at  the  yery  outset  of  our  work,  the  inquliy,  What  is 
a  mineral  specieB  ?  ia  encumbered  with  considmble  diflSculty ; 
involving  as  it  does  the  chemical  doctrine  of  isomorphous  siib- 
stitution,  and  being  unprovided  with  an^  rule  by  which  the 
essential  elements  of  a  mineral  maj  be  distinguished  firom  the 
foreign  matter  with  which  it  is  almost  universmlj  mixed. 

Spiiielle  affords  an  instance  of  the  uncertainty  which  follows 
a  strict  chemical  discrimination  of  kinds  atuong  ;i  considerable 
number  of  apparently  similar  minerals;  and  we  do  not  perceive 
any  clear  rule  for  deciding  whether  the  individuals  which  form 
such  apparently  natural  groups  i^hould  be  kept  together  as 
varieties  of  the  f^ame  mineml  as  we  have  arranged  them,  or  be 
rejj^JU'ded  chcmienlly  as  (li.^tniel  species,  and  be  denoted  by  the 
diti'erent  names  asj,igned  to  thoni  by  oilier  authors. 

2.  Another  embarrassment  aT-iises  from  the  introduction  of 
several  substance  s  among  nunurals  which  do  not  appear  to 
belong  to  mineraloo^y. 

No  part,  for  example,  of  the  tribe  of  combustibles  of  vegetable 
origin  ought,  we  think,  to  be  classed  among  minerals. 

Modem  turf  certainly  cannot  churn  a  place  among  them; 
and  passing  firom  this  tlirough  tlie  wood  coal  of  Bovey  and 
other  places,  to  the  fossil  beds  of  ancient  forests^  the  whole 
appears  to  belong  to  the  series  of  organic  remains  which  con- 
stitute so  important  a  branch  of  geological  investigation.  Yet, 
in  conformity  with  the  practice  of  other  authorsy  we  have 
retained  this  series  in  our  system. 

Some  other  substances  introduced  into  works  on  mineralogy 
are  also  retained  in  this  treatise,  although  more  properly 
belonging  to  geolorv.  We  allude  to  some  of  the  slates  and 
clays,  and  to  some  ot  the  hydrous  silicates  of  alumina  of  variable 
chi^cter  and  composition 

3.  Of  the  minerals  described  in  this  work,  there  are  many 
which  we  have  not  seen,  and  the  descriptions  of  which  luxj  con- 
sequently given  on  the  tnithority  of  other  observers. 

Of  several  of  these,  we  liau;  repeatedly  endeavoureil,  but  in 
vain,  to  obtain  specimens,  having  been  desirous  of  adding 
Bomcthiu!?  to  the  very  bare  descriptiuiin  uT  some  of  them.;  and 
of  assisiin<;  in  supporting,  or  otherwise,  the  claims  of  others  to 
he  reci^arded  as  separate  species  :  for  it  appears  to  us  v<M-y  um'er- 
tam  whether  «nme  ol  the  supposed  new  snbstanci  s  ;ur  really 
other  than  aecuiental  mixtures  of  the  elements  of  other  ininenils, 
or,  impure  varieties,  containing  uncertain  and  vanable  pro- 
portions of  different  kinds  of  foreign  matter. 

It  is  also  probable  that  some  of  the  apparent  diffisrencea  in 
the  chemical  constitution  of  particular  nunerals  may  have  been 
occasioned  by  the  analysis  of  misnamed  specimens,  instead  of 
the  substances  purported  to  be  examined. 
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4.  TIhtc  are  a  few  substances  which  Imve  l)ecn  more  or  less 
pen't  ctly  ilo?cribed  in  former  works  on  ihr  smIc  nuihorify  of  the 
discoverers  of  them,  but  of  which  tiM  re  an'  iior  any  b[)ecimcii8, 
as  far  as  we  have  been  able  to  ascertain,  existing  m  any  known 
collection.  Of  this  class  desmine  atfords  an  example.  With 
zetpect  to  these,  ae  it  is  not  desirable  to  retain  any  uncertain 
kiudfly  or  to  exdudo  anj  really  distinct  minerals,  we  shall  gire 
them  as  they  were  originaUj  described,  and  leare  it  to  the 
judgment  of  future  obserrera  to  retain  them  or  to  reject  them 
from  future  ajetema. 

DEBCBIPTIVE  0HASACTEB8. 

5.  Tlie  several  principal  characters  employed  in  describing 
minerals  may  be  classed  under  the  fullowing  heads.  They  >^*ill 
be  M  paratt'ly  considered,  and  the  subordinate  characters  given 
in  the  immediiktelj  ensuing  sections. 


Form. 

Touch. 

Cleavcufe. 

Hardness. 

Slrui^lure, 

Specific  ffravit^. 

I^racture. 

Magnetism. 

Ehrfricity. 

Fhosp/tarescence, 

Smell. 

Oohvr. 

Taste. 

Streak. 

EfTccts  of  heat  in  fflass  fuhrs. 

Sectility. 

Effects  of  heat  before  the  blowpipe. 

MffeeU  of  liquid  reagenUt. 

Chemkid  eompoeiium. 

6.  The  forms  under  which  minerals  occur  are  either  determi- 
nate, being  those  of  geometric  BoYnh.  named  crystals,  which 
are  generdly  proper  to  the  mineral  substances  of  which  they 
respectively  consist,  or  they  are  indeterminate,  being  irregular 
ana  accidental  shapes,  some  of  which  hare  been  termed  imi* 
tatire,  and  all  of  which  may  be  common  to  many  difibrent 
kinds  of  minerab. 

7.  In  the  following  treatise  the  mutual  inclination  of  any 
two  of  the  planes  which  bound  a  solid,  will  be  eigpreesed  by  the 
an^e  between  strjiight  lines  drawn  from  a  pomt  within  the 
solid,  respeotiTel^'  perpendicular  to  the  two  plttnes.  The  angle 
between  perpendicnWs  to  the  planes,  or  normals  as  they  will 
ipenerally  be  called,  is  the  supplement  of  the  angle  between  the 
plaues  according  to  the  usual  mode  of  exprcssiag  it.    li'  the 

li  2 
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anc^les  between  planes,  as  giveu  in  previons  works,  are  severally 
6u])tra€ted  from  180%  the  differences  will  be  the  angles  between 
nui'inals  to  such  faces,  and  they  may  thua  be  compared  with  • 
the  angles  quoted  iu  this  voUune. 

The  advantage  of  this  change  will  be  importantly  felt  by  the 
obserrer  at  every  step  in  his  ex aiuiuation  of  crystals,  on  account 
of  the  great  tacility  it  allbrds  in  t  omputin<x  the  angles  betwceu 
their  ])lane8,  aud  in  comparing  tkem  with  the  results  of  mea- 
surement. 


GSXTESAL  a£OM£IiUCAL  PaOPSBTXES  OP  CBTSIiXS. 

8.  ^fany  natural  substances  occur  in  the  form  of  sulidd 
bounded  by  plane  surfaces.  These,  when  broken,  frequently 
exhibit  a  tendency  to  separate  in  tlie  directions  of  planes, 
passing  through  any  point  within  them,  either  parallel  to  some 
of  the  bounding  planes,  oi-  el>r  making  given  angles  with  them. 
Solids  of  this  di^scription  :tre  ealled  'ervstals;'  the  planes  by 
wliieh  they  are  bounded  their  '  faees,'  and  the  planes  in  which 
they  have  a  tendency  to  separate  their  *  eleavage  |)]anes.* 

9.  The  mutual  inclinations  of  the  faces  and  cleavage  planes 
of  a  crystal  are  subject  to  a  law  which  may  be  enunciated  as 
follows : — 

Through  any  point  710. 1. 

o  within  the  crvstidy 
let  planes  be  orawn  *^ 

parallel   to    eaeh    of  vs 
its  faces  and  clea\  ago  \ci 
planes.    Let  ox,  oi,  \ 
oz  be  any  three  inter-  \ 

sections  of  theseplanes,  \^  # 

not  all  in  one  plane ;  * 
and  let  any  face,  or  \c4 
cleavage  plane,  meet 

OX,  OY,  oz  in  Ai,  Bi,  Ci.  2ri""io 

In  ox   take  OAf  =s  ^^.^^'lii*  \ 

|OAi,  OAs  —  yOAi,...  9o    ^  ^ 

towards  x ;  OA^i  as  ic.a 

=0A3,  ...  in  the  op-  \ 

posite  direction,  and  \ 

OAi  =  :JoA,  =  in-  V''  - 

fiuitjy  in  either  direc-  ^ 

tion.  And  let  the  points  b.i,  Bt,  -b^  Bj»  b^,  •  •  • »     o^,  c% 

<3Li9  Ca,      . .  . ,  Oq,  be  determined  in  the  same  manner  from 

OBt,  ooi,  respectivdy.    Then,  any  face,  or  cleavage  plane,  ct 

the  ciystsl  will  be  parallel  to  a  plane  drawn  throng^  tibm 
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points  thoB  determined,  one  being  in  each  of  the  three  lines 
xoi',  toy',  zo^. 

10  The  lines  zox',  to^,  zozf  will  be  called  'axes;'  the 
portionB  oAu  OBi,  OCi  'parameters.* 

The  qrmbol  8Si  wiU  be  used  to  denote  the  face  parallel  to 
AsBfCi,  S14  the  face  parallel  to  m^c^,  and  eenerallj,  hkl  wJl  be 
used  to  denote  the  lace  paraUel  to  AaB^^Ci,  mere 

hjk^l  being  any  positiTe  or  negative  whole  numbers  including 
lerot  and  ox^  ob^  oc,  measured  towards  x,  t,  or  towards 
i!^  according  as  X:,  I  are  positive  or  negative. 
The  numbers  8,  2,  i,  and  2, 1,  4  in  the  two  former  examples, 
Mid  the  letters  ^,  1%  /  in  the  latter,  will  be  called  *  indices.'  An 
index  taken  negatively  will  be  diatinguishcd  by  a  negative  sign 
placed  over  it. 

The  indices  A,  /,  which  by  taking  different  integral  values 
determine  the  positions  of  the  dili'erent  faces  of  the  same 
cn  staL,  are  seldom  large.  The  highest  index  does  not  com- 
monly exceed  six. 

11.  Parallel  and  opposite  £ftces  have  the  same  indices  with 
different  sipi^^. 

12.  The  linear  diiiteiiHioiiH  of  the  faces  are  not  subject  to  any 
law ;  consequently,  a  face  of  a  crystal  may  be  represented  by 
any  plane  parallel  to  it,  on  tbe  same  side  01  the  pomt  o. 

18.  When  one  of  the  indices  of  a  &ce  is  tio.  9. 

the  point  in  which  the  fiice  intersects 
the  conresponding  sxis  is  indefinitely  dis- 
tant, or  the  fiioe  is  parallel  to  that  axis. 
When  two  of  the  indices  are  zero,  the 
fiuM  is  parallel  to  the  two  conesponding 
axes. 

In  the  parallelopiped  dfg  {^^.  2)  having 
its  edges  parallel  to  the  axen  ox,  ov,  oz, 
DEF,  LGE  are  the  faces  lOO,  100 ;  oef,  ldii 
are  the  faces  010,  010,  and  D£0,  iirjc,  are 
the  faces  001,  ( -  1. 

14.  In  ox,  ov,  oz  (figs.  3,  4,  6,  6,)  take  on,  ok,  ol,  respect- 
ively proportional  to  ^OAi,  -^OBi,  -jOCi ;  ou  =  on,  ok  =  ox, 

o£  8  oij. 

Thra,  in  the  prism  ^  (fig-8)  having klu for  its  section,  and 

its  axis  paraDel  to  ox,  qkl,  bxl  are  the  fiftces  oH,  ol/,  and 

^£L,  KK  I.  lire  the  faces  oA.7,  (»^Z. 

In  tbe  prism  bavins:  lttlu  (fig.  4)  for  its  section,  and  its 

axis  parallel  to  01,  iisl,  utl,  are  the  faces  Ao/,  Ao^  and  usi^ 

BXL  are  the  £ftces  hiL 
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In  the  prism  trr  (fig.  5),  haying  na. 
BKHK  for  it0  section,  and  its  axis  pa- 
rallel to  oz,  HKTT,  HKv  are  the  fiicee 

hko,  kko,  and  jqLku,  ukv  are  the  facjea 

hko,  hico. 

In  the  double  pyramid  ll  (fi<:;.  0), 
bounded  br  pknes  through  h,  k,  l, 

&o.«  HKii,  HKL  are  the  faces  hkl,  hkl; 

BKL,  HKL  are  the  faces  hkl,  hkl; 

iiKL,  iTkF  are  the  faces  hkly  hkl;  ukl, 

HKL  are  the  fa<-cs  hkl,  hkl. 

15.  The  face  hkl  may  be  denoted  by  any  three  integers  pro- 
portional to  the  indices  h,  k,  I  respectively. 

16.  The  mutual  inclinationfl  of  the  axes  and  the  ratios  of  the 
parameters  are  the  same,  at  a  given  temperature^  for  all  crystals 
of  the  same  species.  The  qrmbols  of  the  faces  may  be  different. 
Hence,  the  ansles  yojb,  zox,  zot,  which  the  axes  make  witb 
each  other,  and  the  ratios  of  two  of  the  parameters  OAi,  ob,, 
oci,  to  the  third,  are  five  elements  by  which  each  crystalline 
species  is  characterized. 

17.  The  hiw  enunciated  in  (s)  may  be  expressed  in  a  sbi^ 
more  convenient  for  calculation  in  the  following  manner : — 

Let  the  axes  ox,  ot,  oz  meet  the  surface  of  a  sphere  de- 
scribed round  o  as  a  centre,  in  the  points  x,  t,  z.  Let  the 
radius  op,  drawn  perpendicular  to  the  face  hkl,  meet  the  surfiice 
of  the  sphere  in  p,  and  let  oai  —  a,  oui  —  h,  oCi  =  c.  Then 

a  h  c 

--COSPX  =  -COSPX  =  -CO8PZ. 

hkl 

Tho  sphere  to  tlit^  surface  of  which  the  faces  of  a  crystal  are 
referred  ^ill  be  called  the  "  sphere  of  projection.'  The  extremity 
of  a  radius  of  the  sphere  drawn  perpendicidar  to  any  face  will 
be  called  the  '  ])ol(^'  of  that  iace.  A  lace  and  its  pole  will  be 
denoted  by  the  same  symbol. 


Digitized  by  Google 


filHSBAIi  QSOMBZ&ICAJ.  P&OffiSTIEfi  OIB  CAXIIALS.  7 


l5.  It  trcquentiy  happens  that  a  uumber  oi'  faces  ol"  a  cn'stal 
Hitfrswt  each  otheTi  op  would, intersect  ii'  produced  till  thej 
act,  in  pnrallel  lines.  Such  «n  assemblage  dt  faees  is  called  & 
*  zone.*  The  faces  of  a  lone  are  all  perpendicular  to  one  plane, 
and  Uieir  poles  lie  in  a  great  circle,  which  will  be  called  the 
*moe<irdeJ  A  line  pamllel  to  the  intersections  of  the  faces 
of  a  una  inU  be  oalled  the  *  azia*  of  the  aone. 


19.  Let  kkl^pqr  be  the  B;y  uibok  of  anj  two  faces  in  a  zone. 
Then,  if 

n  =  ^  —  J^,  T  =a  Zp  ~  Ar,  w  =      —  A^, 

anr  will  be  the  symbol  of  the  zone  containing  the  fiices  Jdcl^ 
fftj  or  of  the  aone-drde  through  the  poles  of  hkl,  pqr, 

20.  A  face  may  bo  coiumou  to  two  zones,  or  its  pole  may  bo 
the  intersectiou  of  two  zone-circles. 

Let  hkl,  pqr  be  the  symbols  of  two  zones.   fRien,  if 

fi  =  kr  —  lq,0=:lp  —  hr,  «r  =  liq  —  kp, 

¥rw  wiH  be  the  qrmbol  of  the  &C6  common  to  the  zones 
hkJ,  jx]r. 

.  21.  Let  #019  be  the  sjrmbol  of  a  fiace  in  the  aone  uvw.  Then, 

ui*  +  vi;  +  wif?  =  O. 

Anj  positiTe  or  negatire  whole  numbers,  including  zero, 
idiidi,  when  substitute  Ibr  «,  i',  to,  satisfy  the  above  equa- 
tioii,  are  the  indices  of  a  face  in  the  zone  utw  ;  and  any 

pdeitiTe  or  negative  whole  numbers,  including  zero,  which, 

wheu  substituted  lor  u,  v,  w,  satisfy  the  same  e<iuation,  arc  the 
iudiees  of  a  zone  conUuiLmg  ike  lace  uvw, 

22.  Let  p,  Q,  B,  s  be  four  poles  in  riG.  7. 

one  zone-circle,  pb  being  larjjer  than 
PQ,  and  PQ.  PR,  PS  measured  in  the 
game  direct luu  from  P.  Let  their 
•jfinbok  be, — 

p        Q  hkl^  B  pqr^  8  new. 

[ps]   _  fw^^   _  gu  ^  ew         09  -^Jk 

[sb]   ~  w— 1»£  '^icp^ur'^ug—f^p* 

[pq]  _  fl  —  gh  g\  -  el  _  ek  -  fk 
[4^JiJ        kr       Iq  Ij)  —  hr        kg  —  kp 


\ — 3(cotPS  —  COtPB)  =  J^(C0tP<l  —  COtPB). 

[sbJ  [qbj 
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Bj  means  of  this  equation,  Imvmf^  given  vq,  pb,  and  the 
symbolg  of  i%  q,  h,  s,  nan  find  ps ;  or,  having  given  pq,  pr, 
PS,  the  indices  u,  r.  ?/■  iriav  be  found,  hy  combininj2r  it  witli  the 
equation  ut£  +  +  wttf  s  in  which  urw  is  the  Bjmbol  of 
the  zone-ciicle  p<^ 

[QBl9inPQsin(PB-Pj)^        being integpTB, 


28.  If  -  = 


Pi^Jsin^R  sinps 
=  «id  -I-  iipy   V  ^mf+nffi   w  »  my  +  nr. 

Whence,  haying  given  pq,  pb,  ps,  and  the  qrmbola  of  p,  q,  b, 
the  symbol  of  8  may  be  found. 

24.  I^ttun9=fcl|!>>45^.  Then, 

[PBj  [(^HjSinPQ 

taa(ps  —  |pb)  =  tan^PB  tm(4A°^  6). 

Whence,  having  given  pq,  pb,  and  Ike  sjmbok  of  p,q,b,s,  PS 
may  be  found. 

25.  Let  Q,  s  lie  between  p  and  r;  i  =  C^^lC^^l  Then, 

[sbJ [pq] 

C0S(2PB— PQ  — BS)  =  (l— j)  C0S(PQ  — BS)  +  iC0s(PQ+B8). 

Whence,  having  given  pq,  bb,  and  the  BynibolB  of  p,  By  B,  pb 
may  be  found. 

26.  To  change  the  axes  of  a  crystal. 

Let  the  new  axes  be  pardlel  to  the  axes  of  the  zones  efg,  hkl, 
pjr.  Let  upw  be  the  symbol  of  any  face  referred  to  the  old 
axes,  tilt/u/  ite  Bjnnbol  when  referred  to  the  new  axes.  Then 

nT  =  ei*  +  fp  + 
i/  =  hfi  +  kv  -h  Iw, 
1^  =  pt»  +  qv  +  pip. 

27.  To  change  the  paranieterB  of  a  crystal. 

Let  hkl  be  the  symbol  of  a  given  face  with  the  old  para* 
meters,  h'iiflf  its  Bymbol  with  the  new  parameters,  uvw  the 
eymbol  of  any  other  &ce  with  the  old  parameters,  yftfti/  its 
symbol  with  the  new  parameters.  Then 

28.  In  many  crystals  axes?  mav  be  discovered  which  make 
right  angles  with  each  other;  in  others,  axes  of  which  one  is 
perpendicular  to  the  other  tv\o;  and  in  others,  axes  making 
equal  angles  with  each  other.  In  the  crystals  with  equiangular 
axes,  and  in  some  of  the  crytitaiii  with  rectangular  axesy,e^ual 
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pftramet<?rs  may  be  found ;  and,  among  tlie  rcmainuig  ctystals 
with  rectangular  axes,  some  which  have  two  of  tlie  parameters 
equal*  Upon  the  differences  in  the  positions  of  the  axes  with 
respect  to  each  other,  and  in  the  relation  between  the  para* 
meten,  aboYO  enumerated,  is  founded  the  airangement  of 
dystab  in  STstema. 

1.  In  the  cubic  ajatem  the  axes  are  rectangular  and  the 
parameters  eqnaL 

a.  In  the  pyramidal  system  the  axes  are  rectangular  and  two 
of  the  parameters  equal.  In  this  system  we  shall  always 
suppose  a  and  b  ecpial. 

8.  In  the  rhombuhedral  system  the  axes  make  ec^ual  angles 
with  (  li  b  other,  and  the  parameters  are  t  qual. 

4.  Ill  the  prismatic  syBtem  the  axes  are  rectangular. 

5.  In  the  oblique  system  one  axis  is  perpendicular  to  each  of 
the  other  two.  We  shall  always  suppose  the  ajds  qy  perpen- 
dicular to  ofn^h  of  the  axes  oz  and  ox. 

6.  The  aiiorthic  svFitf^ni  includes  all  crystals  which  cannot  be 
referred  to  any  of  tin:  precedinc;  systems. 

29.  The  different  systems  of  crj^stallization  are  further  dis- 
tiniruished  by  the  various  kinds  of  symmetry  observable  in  the 
dii^tribution  of  the  laces  of  the  crystals  belonging  to  them. 
For,  if  a  face  occur  having  the  symbol  hkl,  it  will  generally  be 
accompanied  by  the  faces  hnvinor  for  their  symbols  certain 
arrangements  of  ±  ^,  ±k,  ±  I,  determined  by  laws  peculiar  to 
each  system,  and  which  will  be  fully  e^lained  when  we  come  to 
describe  each  system  separately. 

dO.  A  '  form'  in  crystallography  is  the  figure  bounded  by  a 
given  fiice  and  the  faces  which,  by  the  laws  m  symmetry  of  the 
lystem  of  crvstallization,  are  required  to  coexist  with  it.  A 
form  win  be  denoted  by  the  symbol  of  any  one  of  its  faces. 

The  'holohedral  forms'  of  any  system  are  those  which  pos- 
sess the  highest  degree  of  symmetry  of  which  the  system  ad- 
mit?. *  Hemihedral  forms'  are  those  wldch  may  be  derived 
from  a  holohedral  foi  iii  by  supposing  half  of  the  faces  of  the 
latter  omitted  according  to  a  certain  law. 

The  figure  bounded  by  the  faces  of  any  number  of  forms  is 
called  a  *  coiubiiiat  it  »n'  of  those  forms. 

31.  The  elements  of  a  crystal  are  the  inclinations  of  the  axes 
Toz,  zoi,  XOT,  and  the  ratios  of  two  of  the  parameters  ^.  c, 
to  the  third.  In  the  cubic  system,  where  tlie  axes  are  reetan- 
gular  and  parameters  equal,  all  the  elements  are  determined. 
In  the  pyramidal  system,  where  the  axes  are  rectangidar  and 
two  of  the  parameters  arc  equal,  the  ratio  of  either  of  them  to  the 
third  is  the  only  variable  element.  In  the  rhombohedral  sy stemi 
where  the  axes  make  equal  angles  vrith  each  other  and  the  para- 
meters are  equal^  the  angle  between  any  two  of  the  axes  is  the 
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only  variable  element.  In  the  prismatic  system,  where  the  axes 
are  rectangular,  the  ratios  of  two  of  the  parameters  to  the  third, 
are  two  variable  elements.  In  the  oblique  system,  where  one 
of  tlie  axes  is  at  riglit  angles  to  the  other  two,  the  inclination 
of  the  two  axes  wliieh  are  peri)enclicnlar  to  the  third,  and  the 
ratios  of  two  of  the  parameters  to  the  third,  are  tliree  variable 
elements.  lu  tlie  anorthie  system,  the  angles  between  the 
axes  and  the  ratios  of  two  of  the  parameters  to  the  thirdy  are 
all  vai'i;d>le. 

In  practice  it  is  found  more  convenient  to  substitute,  for  the 
elements  enumerated  above,  certsun  angles  from  which  the 
angles  of  the  ciystal  can  be  readily  computed^  The  angular 
elements  appropriate  to  each  system  will  be  given  in  the  section 
devoted  to  that  system. 

The  geometrical  description  of  a  crystal  is  complete  when  we 
have  given  the  an|^uhir  elements,  the  symbols  of  the  simple 
forms  of  which  it  is  a  combination,  and  the  symbols  o£  ita 
deayage  forma. 

OlTBIO  BTttTSM* 

32.  In  the  cubic  system  the  crystaUographic  axes  are  at  right 
angles  to  each  other,  and  the  parameters  are  all  equal 

33.  The  form  hkl  is  bounded  by  all  the  faces  having  for  their 
symbols  the  different  arrangements  of  ±  A,  ±  Xr,  ±  taken 
three  at  a  time.  When  A,  k,  I  are  all  different,  they  afford  the 
forty-eight  arrangements  contained  in  the  annexed  table. 
*When  the  values  of  any  two  of  the  indices  are  equal,  or  when 
one  of  them  is  zero,  the  number  of  arrangements  will  reduce 
itself  to  twenty-four.  When  two  of  the  indices  are  equal,  and 
the  third  is  zero,  the  number  will  be  twelve.  AVhen  the  three 
indices  are  equal,  it  will  bo  eight,  and  when  two  indices  are 
zero,  it  will  be  six. 
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31.  If  we  suppose  h 
to  be  the  greatest,  and 
Z  the  least  of  the  three 
unequal  indices  ///i7, 
fig.  B,  will  repr»'S(^nt  the 
distribution  oi  thepolea 
of  the  form  hkl,,  on  the 
surface  of  the  sphere  of 
projection. 

Fig.  9  exhibits  the 
poles  of  the  fonns  ob- 
tained by  makiiig  one 
of  the  indices  zero,  or 
by  making  two  o f  them 
equal.  Both  figures 
Bhow  the  poles  of  the 
forms  loOy  iii,  and  loi. 

85.  The  form  boond- 
ed  either  by  all  the 
&ces  of  the  form  hkl^ 

whichhaye  an  oddnnm- 

ber  of  postive  indices, 

or  by  all  the  faces  which 

have  au  udd  number  of 

Jiei^ative  indiees,  is  said 

to  he  lu'iiiili"  <!ral  with 

inclined  faci  .-s,  and  will 

be  denoted  by  the  sym- 
bol Khkl,  where  hkl  is 

the  synihol  of  any  one 

of  its  iaoes*    The  up{>er  and  lower  halves  of  the  table  in  (dd) 

contain  iSaib  Sjrmbols  of  the  faces  of  M^l,  Mi  respectively. 
If  the  Buifacc  of  tiie  sphere  of  projection  be  divided  into 

eight  triangles  by  sone-cireks  thfoiigh  ereiy  two  of  the  poles 

of  the  fevm  lOO,  the  poles  of  xhkl  will  be  found  in  four  alternate 

triangles,  and  those  of  akii  in  the  remaining  lour  alternate 

triangles. 

36.  The  form  bounded  either  by  all  the  faces  of  the  form 
the  indices  of  which  stand  in  the  order  hklJik^  or  hy  all  Vim 
faces  the  indices  of  w  liich  stand  in  the  order  Ikhlk,  is  said  to 
^  hcmihedral  with  parallel  faces,  and  will  be  denoted  by  the 
symHol  Tirhkl.  where  hkl  is  the  symbol  of  any  one  of  its  faces. 
The  rigiit  and  left  halves  of  the  table  in  (33)  coatain  the 
'  symbols  of  the  faces  of  nhkl,  rtlkh  respectively. 

If  the  sarface  of  the  sphere  of  projection  be  divided  into 

B  6 


no 
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twenty-four  triangles  by  zone-circles  passing  throiigli  every  two 
of  the  poles  of  the  fonn  ill,  the  polos  of  Trhkl  will  be  found 
in  twelve  aitermite  tri;mglo8,  find  the  poles  of  wlkh  in  the 
reniaiiuug  twelve  alternate  triangles. 

37.  Any  number  of  holohedral  forms  may  occur  in  combination 
with  each  other^  and  with  any  hemihedral  forms  with  inclined 
faces,  or  with  any  hemihedral  forms  with  parallel  faces.  Hemi- 
hedral forms  with  inclined  faces  have  never  been  obserred  in 
combinntion  with  hemihedral  forms  with  parallel  faces. 

dS.  To  find  the  position  of  the  pole  of  any  face. 

Let  A,  B,  0  be  the  poles  of  lOO,  oio,  ooi»  and  let  p  be. the 
pole  otkkl.  B0|  OAt  AB  are  quadrants* 


COSPA  = 


COSPB  = 


eoBPO 


h 
I 


tanPAB  =  ^,    tanpBO  =  y, 

89.  Tofindthedistancebetweenthepolesof  any  two&oea. 

J^et  p  be  the  pole  of  hkl^  q  the  pole  oipqr.  Then 

^(h^  +     -h  O  ^/{f  4-  g«  -h  r«)  • 

40.  The  poles  of  the  form  likl  are  s^inmetriraUy  arranged  with 
re^iprct  to  zono-circli^s  tlimiigh  every  two  of  the  poles  of  the 
form  UMj,  and  tlxrough  everj^  two  of  the  poles  of  the  fonn  ill. 
The  poles  of  kIiJcI  are  symmetricaUy  arranged  with  respect  to 
the  zone-circles  through  every  two  of  the  polea  of  the  form 
111 ;  and  the  poles  of  rrhhl  are  symnietrically  arranged  with 
respect  to  aone-cirdea  through  ereiy  two  of  the  poles  of  the 
form  100. 

41.  Two  hemihedral  forms,  either  with  inclined  or  parallel 
fiuseSyderiTed  from  the  same  holohedral  foimi  are  identical  in  all 
respects,  position  excepted ;  for,  by  turning  the  sphere  of  pro« 
jecnon  through  two  right  angles,  round  any  two  opposite  noles 
of  the  form  100,  the  poles  of  Mel  come  into  the  places  of  the 

poles  of  Khkl^  and  the  poles  of  vhlcl  como  into  the  places  uf  tho 
poles  of  wlkh.  But  a  cuiubination  of  Khkl  and  icpqr  is  essentially 

different  from  a  combination  of  Ml  and  i^^s  and  acombina- 
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tion  of  Tzhkl  and  wjpgr  is  es&entiallj  different  &oxu  a  combination 
of  vhkl  and  irrqp, 

42.  If  the  distance  between  the  poles  of  any  two  faces  of  either 
of  the  forms  hko^  hkk^  be  giyen,  and  we  express  the  eosine  of 
tiie  given  distance  in  terms  of  the  indices  of  the  faces,  we  ob 
tain  an  equation  from  which  the  indices  may  be  found. 

If  the  distances  between  the  pole  of  any  face  of  the  form 
kkl,  and  the  poles  of  each  of  two  other  fiicee  of  the  some  form, 
be  given,  and  we  express  the  cosines  of  the  '^'wcn  di. stances  in 
temis  of  tlie  indices  of  the  faces,  we  obtain  tw  o  ei^uatiuiia  li*um 
wliiL  ii  I  lie  indices  niav  be  found. 

43.  In  the  following  description  of  the  different  simple  forms  of 
the  cubic  system,  the  letter  placed  upon  the  edge  in  which  any 
two  faces  intersect,  will  be  used  to  denote  the  angle  between 
normals  to  the  two  faces.  The  edges  at  which  eqnu  angles  are 
TTiade  by  the  intersecting  faces  are  denoted  by  the  same  letter. 
The  arrangement  of  the  poles  is  shown  in  ngs«  B,  9,  88.  The 
number  of  fiuses  is  given  in  (ss). 

44.  Tlie  form  lOO  (fig.  il)  has  six  faces,  and  is  called  a  cube, 
itfi  faces  being  parallel  to  those  of  the  cube  of  geometry. 

45.  The  form  ill  (fis:.  12)  has  eight  faces,  and  is  called  an 
octahedron^  its  faces  being  parallel  to  those  of  a  regular  octa- 
hedron. 

n  =  70^  3l'-7- 

46.  Thd  form  Kill  (fig.  18)  is  a  regular  tetrahedron. 

T  =  109*^  a8'*d. 


FIG.  11.  7  la.  19.  fia.  13. 


47.  In  a  eombination  of  the  forms  loo  and  ill  (fig.  14), 
the  fiuses  of  one  fonn  truncate  the  solid  angles  of  the  other. 

A  normal  to  any  fiuse  of  the  fonn  ill,  makes  an  angle  of 
44'  witti  a  normal  to  any  adjacent  fiice  a  of  the  form  lOO. 

In  a  combination  of  the  forms  lOO  and  clll  (fig.  lo)^  the  fiioes 
of  100  truncate  the  edges  of  «lll. 
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f lO.  14. 


f IG.  16. 


48.  The  form  loi  (fig.  le)  has  twelve 
laces,  and     called  a  dodecahedron. 

Gt  =s  60°. 

Any  two  alternate  &ce8,  meetang  at 
tlieir  acute  anglea^make  irith  each  other 
an  angle  of  90^. 

40.  in  a  combination  of  the  forma 

100  and  loi  (Hg.  i7),  the  frees  of  loi 
truncate  tiie  edges  of  lOO. 

A  normal  to  any  face  d  of  the  form  101 

makes  an  anpjle  of  45°  with  iioriniils  to 
each  of  the  adjacent  faces  a  of  the  form 
100,  an  augle  of  135"^  with  normals  to  each 
of  the  opposite  faces,  and  an  augle  of  90° 
with  uormab  to  each  of  the  two  remaining 
faces. 

In  a  combination  of  the  forms  •  ill 

and  101  (fig.  18),  the  &ces  of  101  trun- 
cate the  edges  of  111. 

A  normal  to  anj  &ce  d  of  the  form 

101  makes  an  angle  of  ss^  is'  with  nor> 
mals  to  each  of  the  adjacent  faces  o  of 
the  form  ill ;  an  angle  of  144®  44'  with 
normals  to  each  of  the  opposite  frees, 
and  an  angle  of  so®  with  normals  to  each 
of  the  four  remaining  frees. 

50.  The  form  hko  (fig.  19)  has  twenty- 
lour  iuces. 

2Jik 


CObT  = 


cosa 


He.  IS. 


m.  17. 


JblO.  18. 


FIG.  19. 
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A  — ~ 

oo  w  • 

In  fcnji  firvmi  111  A  v 
Jul  VIM?  AUOmi  OlUly  Jr 

Ir  — 

All     Llll.     IIHIII    Oa0\ry  X 

n  — 

40     11  • 

In  tbe  form  6ao,   r  = 

e  = 

16 


51.  In  the  fcnta  froU,  A  being  gieater 
UnQ  ib  (fig.  so), 

— P 


no*  90. 


C08U  = 


In  tiie  fimn  vOis,  n  s 

la  the  tbrin  ;r023,    D  =:  67^  22', 


U  =  62°  31'. 
U  =  61°  19', 


ia  the  form  xoaA,   d  =  73°  44', 

S2.  In  m  oombtnation  of  the  fcNrms  loo^  Uo,  the  fiioee  of  loo 
Kte  the  lolid  angles  of  Mo,  in  which  the  edges  e  meet. 


210,100 

26^ 

34', 

210,010 

63° 

26', 

210,001 

yo° 

o'. 

61^100 

18° 

26^, 

aio/uo 

71° 

34', 

810,001 

60° 

0'. 

690,100 

S6** 

690,010 

66*^ 

890,001 

90** 

«'• 

410,100 

14° 

410,010 

75° 

68', 

410,001 

90° 

0'. 

490,100 

36° 

o2'. 

430,010 

53° 

8', 

430,001 

90° 

o'. 

690,100 

91° 

690,010 

66° 

690,001 

60^ 

e'. 

$40,100 

68<^ 

40', 

660,010 

61^ 

640,001 

•0<^ 

0^. 

In  a  combination  of  the  forms  ill,  Mti,  the  faces  of  ill 
truncate  the  eoUd  angiee  of  Ato,  in  which  the  edges  f ,  a  meet. 


210,111  =  39°  44'.    810,111  =s  48* 


6'. 


of  100 


690,111  =  36°  49'.    620,111  ==  41°  22'. 

In  a  combination  of       finrms  loc^  ^M^^  the 
tnmcale  the  edges  n  of  voU. 

Li  a  combination  of  the  fomui  ill,  iroAA,  the  fiu»  of  HI 
tnmcate  the  aoHd  angles  in  which  the  tiiree  edges  u  meet. 

riG.  21. 

53.  The*  form  ^H-,  h  bciri!:^  pjefiter 
than  k  (%.  91),  bau»  twenty-ibur  liaice6. 


COBD  s 


eo«r=5^ 
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In  tbe  fom         O  =  48^  ll',    Y  =r  S8^  38'. 

In  tbe  fonn  311,   B  b  86^  e'l   r  =  6u^  2^'. 


54.  In  the  form  Mk  (fig.  sa), 

cosr  = 


COST  = 


In  the  form  kSH,  t  «  88^  88^,  T  =  70^ 

In  lliu  iuriil  *311,    T  =  6U^  iii>',    T  =  60^^  29'. 

55.  In  a  coinliination  of  the  forms  100,  hkic,  three  fa^^es  of 
hkk,  ronnin<^  the  solid  an!»le  in  which  the  three  edges  £  meet^ 
appear  upon  each  of  the  angles  of  luo. 

811,100  =  as""  10',  211,010  =  66^  64',  811,001  =  M°  64'. 
811,100  2  S6^  14',  811,010  «B       87^  811^1  r=  78^  97^. 

In  a  combination  of  the  forme  100,  rUJt,  three  fteee  of  the 

latter,  fonniug  the  solid  an^le  in  which  the  three  edgea  r  meet, 
appear  upon  each  alternate  angle  of  loo. 

In  a  combination  of  the  forme  ill,  hkk,  the  faoes  of  111 
truncate  the  solid  angles  of  hkk  in  which  the  edges  ?  meet. 


811,111       10"  28  .    811,111  =  89^  80. 


no.  88. 


56.  The  form  IM^  i  being  greater 
than  k  (fig.  23),  has  twenty-four  £aceB. 


cosn  ss 


cosa  = 


2h'  -  1^ 

_     ^  9*Jb 
2^  -f  • 


27^  16'. 


In  the  form  122,    D  =  38°  67',    G  = 
In  the  form  188,  D  as  86^  as',   e  =  87^  68^. 
In  the  form  233,   d  =  6o°  29',   g  = 


17°  20'. 
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no.  24. 


57.  In  the  form  Kkhli  (fig.  24)| 


ooee  = 

coax  = 


2A«  -f  ;fc«  * 
y -sit* 


5S.  In  a  combination  of  the  forms  lOO  and  Ichh,  three  faces 
of  i'AA,  forming  the  solid  angle  in  which  the  three  edgea  Q 
meet,  appear  upon  each  of  the  anglea  of  lOO. 

122,100  =  70°  82'y  122,010  =  iSP  ll\  122,001  =  48^^  ll\ 
18t,100  =:  7^  44^  188,010  46^  188,001  tss  46^  80". 
888,100  =  84^  46",  233,010  =s  60°  14',  283,001  =  60°  U'. 

In  a  combination  of  the  forms  lOO  and  KJchh,  three  of 
tiia  ktter,  fixnnmg  the  solid  angle  in  which  the  three  edgea 
ameei,  appear  upon  each  alternate  angle  of  lOO. 

In  a  combination  of  the  forms  ill  and  Jchh,  the  pairs  of 
faced  of  the  latter  that  intersect  in  n,  truncate  the  edges  of  ill. 

m;Li\  =  lo''  4a'.  133,111  =  22°  0'.  233,111  =  10°  1'. 


69.  The  fixnn  IM  (fig.  25)  haa  fort^- 
e^t  fiicee. 

V  4.  >t»  -  Z» 

*^  +  ifc*  -f 

V  +  ifc"  + 


no.  86. 


In  the  fenn  881,  B 

In  the  form  431,  n 

In  the  fcxrm  481,  d 

In  the  form  731,  n 


81^  O',  F 

22°  ST',  r 

88**  18^,  Tt 

14°  68',  r 


81°  4/,  O  =  21®  4/. 

16°  67',  O  = 

88**  8/,  O  a 

43°  13',  O  : 


32°  12'. 
if  46'. 
21°  13'. 
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60.  Li  tbe  form  Ml  (fig.  26), 


FI0.  S6. 


In  the  form  «:321,  F  =  21**  4/,  G  =  21®  47',  T  =s  69**  6'. 
Ill  the  form  i:6ai,  r  =  27^^  40',   O  =  27®  40',   T  =  67®  7'. 


In  the  form  iri2;],  d  =  30®  o',  w  =  ci^  a:',  u  =  38°  la'. 
In  the  form  7ri2i,  d  =  25®  13',  w  =  51'^  46',  v  s=  48®  11'. 
In  the  form  iri86,  »  =  10®  28^,  W  =  6O®  66',  F  =  48**  ss^. 

62.  In  ;i  rombination  of  the  forms  100,  ^^7,  six  faces  of  hkl, 
forniiiig  thu  j><)1i(1  anc^le  in  wliich  the  edges  i",  Qt  meet,  appear 
upon  each  of  the  angles  of  100. 

321,100  =  36®  42',  321,010  =  57®  4l',  321,001  =  74**  80^. 

421,100  =  29®  12',  421,010  —  64®  7',  421,001  =  77^^  24'. 

481,100  =  88®  20',  481,010  as  68®  68',  431,001  =  78®  4l'. 

681,100  =  82**  19',  681,010  as  69^  82',  531,001  ■=  80**  l^V 

731,100  =  24^^  18',  731,010  =  67®  l',  731,001  =  82^  31'. 

In  a  oombination  of  the  forms  lOO  and  xhkl^  six  faces  of  t&e 
latter,  forming  the  solid  angle  in  which  the  edges  g  meet, 
appear  upon  the  alternate  angles  of  loo.  ' ' 

In  a  combination  of  the  rorms  lOO  and  wlhh^  three  Cmm  of 
wlkh,  forming  the  solid  angle  in  which  the  edges  v  meet,  appear 
upon  each  of  the  angles  of  lOO. 

In  a  combination  of  the  forms  ill  and  hkL  or  Khkl,  the  faces 
of  111  truncate  the  suUd  angles  in  wliic  h  the  edges  f,  g  meet. 


821,111  =  22®  18'.  421,111  ==  28®  8'.  481,111  ==  26®  4>\ 
681,111  =»  28**  86'.    781,111  =  84**  14'. 


61.  In  the  form  rlih  (fig.  27), 


Tl&.  27. 
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In  a  combiiKili'/in  of  the  IVinns;  ill  rtkI  frllli.  tlic  fiMVs  of  111 
truncate  tha  BoUd  augleii  ol  the  l^ter,  in  which  the  eiiges  u 


Fig.  88  showa  the  aRangemaiit  of  the  poles  of  the 
hce^  of  the  preceding  fonmi  on  an  oeteot  of  die  iphere  of 


riG.  28. 


ml' 


*  i» 

IM  in  S35     lit   SU  tIS  314 
•      •    •       •       •     •  • 


9» 


I43» 


n. 


»»3*  13/ 

m. 

»r  Mi 


til 


Ml 


itt 

'  MIS 

•311  OW 

%n  Mil 

HI  * 
HI 


.aoi 


an 


•  Ml 

m 


^  MiU9flMl9ttti»«||»4MWIItHtat4l9 

Of  the  preceding  forms,  thoce  which  luiTe  the  eimpleet  indices 

—the  cube  lOO,  octahedron  ill,  and  dodecahedron  oil,  occur 

much  more  frcqueuily  than  the  others.  It  does  not  appear 
that  any  clearageB  have  been  observed  except  parallel  tu  ike 
&ce8  of  one  or  more  of  the  forms  loo^  ill,  uii. 

PX&AHLDiJf  SXiTSH. 

M.  In  the  pyramidal  stem,  the  dyatallogrAphie  axes  make 
rigbl  ani^  with  each  otberi  and  the  fint  and  second  para- 
meters are  equal. 

Co.  The  form  hU  is  bounded  by  all  the  faces  which  have  for 
tbeir  symbols  the  dill'erent  arrangements  ol'  ±  A,  ±  X%  ±  /,  in 
which  /  holds  the  kat  place.   When  h  aud  k  are  diil'ereut,  the^ 
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afford  the  sixteen  arrangements  eontained  in  the  annexed  table. 
When  one  of  the  indices  is  zerOf  <»  when  A  as  jb,  the  number 
will  be  eight.  When  /  is  zero,  and  h  =  k^or  when  one  of  the 
indices  h^kiB  zero,  the  number  will  be  four*  When  h  and  k 
are  zero,  it  will  be  two. 


hk  I 

hkJ 

k  h  I 

khJ 

hk  I 

hkJ 

kh  I 

k  hi 

k  hJ 

h  h  I 

hkJ 

J  k  I 

khJ 

kh  I 

h  kl 

hk  I 

no.  29. 


010 


GG.  Tf  we  suppose  7i  to  ho 
grontrr  lliau  tlie  annexed 
figure  will  represent  the  ar- 
rangement of  the  poles  of  the 
form  hkl  on  the  snmce  of  the 
sphere  of  projection. 

67.  The  form  bounded  either 
by  all  the  fiM»s  of  the  form  hkl  r< 
which  have  an  odd  number  of 
positive  indices,  or  by  all  the 
faces  of  the  form  hkl  which 
liave  an  odd  niinibcr  of  nega- 
tive indices,  is  said  to  be  hemi- 
hedral  with  inclined  faces,  and 
will  be  denoted  by  the  sjmbol  xhkl,  where  hkl  is  the  symbol  of 
any  one  of  its  faces. 

The  symbols  of  the  faces  of  khH  are  eontained  in  the  first  and 

second  columns  ;  those  of  Mil  in  the  third  and  fourth  columns 
of  the  table  in  (66). 

If  the  surface  of  the  sphere  of  projection  be  divided  into 
eight  triangles  by  zone-circles  through  tlie  poles  of  the  forma 
001  and  100^  the  poles  of  xhkl  will  be  found  in  four  alternate 
triangles,  one  of  which  oontains  the  pole  of  the  &ce  ill.  The 

poles  of  the  form  Ml  will  be  contained  in  the  remaining  four 
alternate  triangles. 

68.  The  pyramidal  Hy^teni  admits  of  a  second  hemihedral  form 
with  inclined  faces,  which  is  bounded  by  all  tlie  faces  of  the 
form  hkl  in  which  the  order  of  h,  k  chancres  with  the  si*]fn  of  1^ 
and  whieli  will  be  denoted  by  the  symbol  khkl,  where  hkl  is  the 
symbol  of  any  one  of  its  faces.  The  symbols  of  the  faces  of  the 
form  \hkl  are  contained  in  tlie  first  and  fourth  columns  ;  ^hos|||^ 
of  \khl  in  the  second  and  third  ooluoms  of  the  table  in  (65). 

If  the  surface  of  the  sphere  c£  projection  be  divided 
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flifiil  triangles  by  great  circles  through  the  poles  of  the  forms 
001  md  110,  the  poles  of  Xhkl  will  be  found  in  four  alternate 
tmo^es,  and  the  poles  of  the  fom  XkU  in  the  remaaniiig  four 
■Itpniste  tnanglee. 

69.  The  form  bounded  hj  aD  the  faces  of  the  form  hkl,  in 
which  the  order  of  A,  X:  is  the  same  or  diilerent,  according  as  h,  k 
bare  the  same  or  (liferent  signs,  is  said  to  be  hemihedral  with 
prrLlltd  faces,  and  will  be  denoted  bj  the  symbol  irhkh  where 
11"/  is  the  symbol  of  any  one  of  its  faces.  The  byiiibuL->  uf  tho 
fiice.-i  of  tliC  form  irhki  are  ccmtained  in  the  first  and  third 
c<  hirnns  ;  those  of  iskhl  in  the  second  and  iburtk  oolumns  oi  the 
table  ill  (6o). 

If  the  surface  of  the  sphere  of  projection  be  divided  into 
eight  lunes  bjr  sone-cireles  through  the  poles  of  the  fonns  100^ 
US,  the  poles  of  wIM  irill  be  foimd  in  four  alternate  Innes ;  and 
those  of  wkkl  in  the  xemaining  four  alternate  lunes. 

70.  The  form  bounded  hj  all  the  faces  of  the  form  hJcl^  in  which 
the  order  of  the  indices  A,  k  is  the  same  or  different  accordiiifT 

as  an  odd  number  of  the  indices  are  positive  or  negative,  is  said 
to  be  hemihedral  with  asviiimetric  faces,  and  will  be  denoted  by 
the  svDibol  ahkh  where  hkl  is  the  symbol  of  any  one  of  its 
:'i  Tlie  upper  and  lower  halves  of  the  table  in  (66),  contain 
tke  symbols  of  the  faces     nhkl^  akhl  respectively. 

The  poles  of  alikl  are  the  eight  alternate  poles  of  the  form 
kkl ;  ami  the  poles  of  akJU  are  the  remaining  eight  alternate 
poles  of  the  form  hkL 

71.  The  poles  of  the  form  are  fl^mmetrically^  arranged  with 
respect  to  each  of  the  five  sone-cirdes  drawn  through  the 
pom  of  erery  two  of  the  forms  ool,  loo,  no.    The  poles  of 

Ml  are  symmetrically  arranged  with  respect  to  the  two  zone- 
drcles  drawn  through  the  poles  of  the  fomi  OOl,  and  tliose  of 
the  form  lio.  The  poles  oi  khkl  arc  syininetrically  arranged 
with  respect  to  the  two  zone-circles  through  the  poles  of  the 
f)rm  o*>i,  and  those  of  the  form  lOO.  The  poles  of  nhkl  are 
^vTTiTTM  trically  arran<]^ed  with  respect  to  the  zone-circle  passing 
through  the  poles  of  the  form  loo. 

72  The  two  hemihedral  forms,  either  with  inclined  or  with 
pvaUel  faces,  deriTed  the  same  hol()h(  dral  form,  are 
identical  in  all  respects,  position  excepted ;  for  by  making  the 
^here  of  projection  reronre  through  two  riffht  augies  round  two 
opposite  poles  of  the  fonn  loo^  the  poles  of  Ml  and  whkl  come 
into  the  places  of  those  of  tdikl  and  Tikhl  respectively;  and  by 
makiug  it  revolve  through  tivo  right  angles  round  two  oppusite 
pnlcs  of  the  fonn  110.  the  ])nles  of  Xhkl  come  into  the  places  of 
iiMj^^  of  xkhl.  The  two  hexuihedral  ibrms  ahkl^  akhl  are  essen- 
tiaUj  diiferent. 
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78.  To  find  tlie  position  of  any  pole. 

Let  A,  n,  c  be  tlie  poles  of  100,  010, 
001 ;  E  the  distance  between  the  poles 
of  101,  001  ;  p  the  pole  of  hkL 

BCj  CA,  AB  arc  (^uadrauld. 

taui'AB  =  -JcotE, 
k 


no.  30. 


ianPBJi 

tani^tA 


I  cot*, 

k 

V 

h 


cot  PA  =  -COaPAB 

h 

J,' 

COtPB  =  -C08PBA 

h 


J  tan  £  COB  F  AC. 

^tanscosPBC. 


cotpc  =  ^coti;co8FCA  =  -fcotEcoaPCB. 
h  k 

tauic  =  yL<*lti!)tanE. 

E  id  the  angular  element  of  a  crystal  belonging  to  the  pyra- 
midal system. 

74.  In  the  form  %ko,  let  the  distance  between  tw  o  poles  be 
F  or  H,  aecording  as  their  symbols  differ  only  in  the  sign  of 

k,  the  order  of  the  indices  A,  ^,  or  in  the  orm  of  the  indiees 

A,  kf  and  the  signs  of  h  or  k.  Then 

^,  P 


tan^x: 


90**  — K,  u 


90^ 


75.  In  the  form  Jtol,  let  l  be  the  distance  between  two 
poles  dilfLTiiifr  <>nly  in  the  i^\<pi  of  I,  r  tlie  distance  between 
two  poles  diticriiig  only  in  tbe  arrangement  of  A,  0,  £  the  dis- 
tance between  the  poles  001,  loi.  Then 


I 

tan|ii  CK  .cots,  eosF 


(sin^ii)'. 


76.  In  the  form  hhl,  let  k,  l  be  the  distanees  betveen  two 

poles  diii'eriag  only  in  the  signs  of  h,  I  respectively.  Then 

tan^L  =  ~cos46^cut£|   cosK  =  (sin^L)'. 
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77.  lict  n,  I4  bo  the  distances  between  any  two  poles  of  the 
form  hkJ,  ditVcriiii^  <uily  in  the  signs  of  //,  I  respeetirelj.  Let 
F  bt'  the  distance  between  any  two  poles  havinif  tlu*  indiee.'^  7/,  k 
in  diliereHt  order,  and  the  siij^ns  of  the  fir^t,  seeond,  and  third 
indices  in  one,  the  f^amc  as  the  sij^ns  of  the  hrst,  seeond,  and 
third  indices  in  the  other.  Let  o  be  the  distance  between  any 
two  pokd  having  the  indices  h^km  different  order,  the  signs  of 
the  first  and  second  indices  in  one,  different  from  the  signs  of 
the  first  and  second  indices  in  the  ofher,  the  sign  of  the  third 
index  being  the  same  in  both ;  and  let  m  be  the  distance  be- 
t^veen  any  two  poles  differing  only  in  the  order  of  the  indices 

and  in  the  sign  of  one  of  them.  Then 

k  I 
tanf  =  p  tan^^  s  -cotscos^, 

mn\K  =  cos^iisin^,   Bin|H  =  co8|Leos^^ 
sin^a  =  co8jL8in(45°+  f), 
Bin|r  =  oos^Lco8(45°+  ^►), 
co&M  =  (sin^L)'. 

78.  If  the  distance  between  two  j)ules  of  either  of  tlie  fonns 
hiOf  hoi,  hhl  be  ^ven,  the  distance  between  the  two  poles,  or 
it8  Fuppleinent,  wdl  be  one  of  the  arcs  y,  k,  l,  whence,  from 
the  e\{)res.sions  in  (74),  (75),  (7(»),  the  indices  may  be  found. 

If  the  distance  between  any  pole  of  the  form  hkl  and  each 
of  two  other  poles  of  the  same  form  be  given,  the  three  poles 
not  being  in  a  great  circle,  the  given  distances,  or  their  supple- 
menia^  will  be  two  of  the  arcs  h,  k,  f ,  a,  ic,  which  being 
known*  ^  and  and  tbenoe,  from  the  expressions  in  (77),  the 
indices  may  be  found. 

79.  Let  A,  B,  c  be  the  poles  of  100,  OlO,  oui  respectively ;  P 
the  pole  of  hkl^  4^  that  of ^^r. 

Let  Q  be  in  the  zone-circle  pa.  Then 

tan  PA  pk  ^pl 

tanQA      hq  ~  Ar* 

Let  <|  be  in  the  sone-drcle  pb.  Then 

tanPB  _  ql    qh 

tau<^     kr  kp 

Let  Q  be  in  the  zone-circle  PC.  Then 

tanpc  _  r A  _  rk 
tan^c      Ip  li 
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80.  Let  p  be  tlie  pole  ofhkl,  <^  the  pole  of  j^^r,  c  the  pule  of 
001.  Then 

I  r 

81.  To  find  the  diatance  between  anjr  two  poles. 

Let  A,  T),  0  be  the  poles  of  the  faces  lOO,  oio,  ooi ;  q  the 
poles  of  hkl^  pmr ;  and  let  fq  meet  ab  in  m.  Then,  l,py  r 
being  known,  the  symbol  of  M  is  known  bj  (19),  (so).  tanpoA* 
tanQCAy  tanKCA  are  known  bj  (73).  Theiefoie  pcm,  qom  are 
known. 

tanpo  =        J  ^tanE. 

cosPM  =  cotii'CM  sin  PC. 

tanQM  ^  tanQCM 
tanpic     tanpoM ' 

Whence  pq,  which  is  either  the  sum  or  difference  of  ph,  qm, 
is  known. 

82.  Having  giyen  the  distance  between  anj  two  poles,  not 
both  in  the  sone-eirde  100,010,  to  find  e,  the  distance  between 
the  poles  101,  001,  or  the  angular  element  of  the  crystal. 

Let  hkl,  pqr  be  the  syinbol:s  of  v,  m  the  intersection  of  the 
zone-circles  pq,  au.  Then  pcai,  t^cM  are  known  by  (19),  (20), 
and  (73). 

sin(QM  +  pm)      sinfQCM  +  pcm) 

»iu(tiM  —  pm)       siu^^t^oil  —  pcm)* 

The  given  distance  pq  is  either  ^  +  ph  or  qm  —  pm,  thers- 
fbie  PM,  QK  are  known. 

COSPM  =  cospcM  sinpc. 
tans  =  — I — ^  tanPO. 

88.  To  change  the  axes. 

Let  the  new  axes  be  the  axes  of  the  zones  containing  every 
two  of  the  fiices  110,  ilo,  ooi.  Then,  9,  to  bein^  the  indices 
of  a  fiice  when  referred  to  the  old  axes,  u\  v\  vf  its  indicee  when 
refimed  to  the  new  axes, 

84.  To  determine  the  figure  and  angles  of  the  form  IM^ 
when  \  A%  /  take  particular  values. 
The  angle  between  normals  to  any  two  &ces  ia  obtained 
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from  the  cxpressiions  in  (74),  (7o),  (76),  (77),  ant!  will  bo 
denoted  by  the  letter  which,  in  the  accompanying  figure,  is 
jiboed  upon  the  edge  in  which  the  given  faces  intereect.  The 
•RiDgvment  of  the  poles  of  the  dMerent  fonnB  is  shown  in 
%.  ss.  The  number  of  fiicee  is  given  in  (ee). 

85.  Tlie  form  ool  has  two  parallel  faces. 

The  form  lOO  (fig.  3l)  has  four  faces,  of  wliicli  the 
c»ppo5ite  facp$^  are  paraileli  and  the  adjacent  faces  perpendi- 
cttkr  to  each  other. 

S7.  The  form  110  (fi^.  32)  has  four  faces,  of  wln'eh  the 
op>  >ite  faces  are  paralLeiy  and  the  adjacent  laces  pcrpen* 
dieuUr  to  each  other. 

Ss.  In  a  combination  of  tlie  forms  loo  and  110,  the  faces 
of  one  form  truncate  the  edges  of  the  other. 

A  normal  to  a  fare  of  one  of  the  al)ove  forms  mnkes  an 
angle  of  45°  with  normals  to  the  adjacent  laces  of  the  other. 

In  combinations  of  the  forma  loo,  no  with  the  form  001, 
the  £m»s  of  100, 110,  make  right  angles  with  the  faces  of  ooi. 

no.  91.  710.  89.  VIG-.  98. 


89.  The  form  hko  (iig.  33)  has  eight  laces  in  one  zone. 


tan|K  =  -,   F  =  90°—  K. 


In  the  form  210, 

JL 

63*^ 

8', 

F 

89° 

62'. 

In  the  form  9io, 

X 

96«> 

8'- 

lu  the  form  320, 

K 

67° 

23', 

r 

22° 

37'. 

la  the  form  4S0, 

K 

73° 

U\ 

16° 

IS'. 

In  the  form  510, 

K 

29° 

87', 

F 

97'^ 

28". 

In  the  form  630, 

K 

61° 

56', 

F 

28® 

4'. 

In  the  form  710, 

K 

19^ 

16-, 

F 

78^ 

44'. 

c 
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00.  Tn  a  combination  of  the  forms  hko^  ool,  the  faces  of  the 
form  liki)  make  right  angles  with  those  of  the  form  ooi. 

In  combiiiations  of  the  form  hiv  ^dth  the  forma  lOO,  110, 
the  faces  ui  iuu  truucate  the  edges  Rf  the  faces  of  lio  truncate 
the  edges  f. 

A  normal  to  any  face  of  the  form  hko  makes  with  normala  to 
the  nearest  ^acea  of  lOO,  no  angles  .^k,  |f  respective! j. 

91.  The  form  nhko,  bounded  by  the  alternate  faces  of  the  form 
Ako^  has  lour  faces^  of  which  any  two  opposite  faces  are  parallel, 
and  anj  two  adjacent  &ces  are  perpendicular  to  each  other. 

TIQ,  84. 

92.  The  form  hoi  (fig.  34)  has  eight 
£Eu;es. 

tan|L  =  Y^otSy 
0081*  8  (ain^L)'. 

93.  In  combiiiations  of  the  form  hoi 
with  the  forms  ooi,  loo,  iio,  the  feces  of 
001  troncate  the  solid  angles  in  which  the  edges  f  meet ;  the 
&ceB  of  100  truncate  the  edges  l,  and  the  £Mses  of  iio  truncate 
the  solid  angles  in  which  the  edges    r  meet* 

h)J,(m  =  90°—  Jl, 
Ao/,ioo  = 

cos(Ao^9iio)  =  cos46°cosJl. 

ma,  85. 

94.  In  the  form  \hol  (fig.  as), 

U  =  180°  —  L,     T  =  160"^  —  r. 

95.  In  combinations  of  the  form  Xhol 
with  the  forms  ooi,  lOO,  no,  the  faces  of 
001  truncate  the  edges  v ;  the  faces 
of  110  truncate  the  edges  t  ;  and  the 
f&ces  of  100  truncate  the  solid  angles  in 
which  the  edges  u,  v  meet. 

90.  The  form  hhl  (fig.  30)  has  eight 
faces. 

I 

tan^L  =  jC0846^cotjBy 

cosK  9  (sin 

97.  In  combinations  of  the  form 
hhl  with  tlie  forms  001,  100,  no,  the 
faces  of  001  truucate  the  solid  angles 
in  which  the  four  edges  k  meet ;  the 

Digitized  by  Goo s'lc 


FIG.  36. 


27 


itees  of  lOO  truncate  the  solid  angles  in  which  the  edgea  L 
ikeet|  and  the  fac'es  of  no  truucate  the  edgea  Xi« 

oo8(U{,ioo)  ss  eoa4ePeoslL ; 

hhl,  100  =  ^L. 

98.  In  the  fona  Kkkl  (fig.  97), 

W  ss  180^—  li^     T  =  180°—  K. 

99.  In  oomUnations  of  tlie  form  Ml 
wiUi  the  frnns  ooi,  lOO,  no,  the  faces 

of  001  truncate  the  edges  w ;  the  faces 
of  100  truncate  the  edges  t;  and  the 
faces  of  iiu  truncate  the  solid  angles  in 
irkich  the  edges  t,  w  meet. 

1(H).  Let  p,  Q  be  two  adjacent  poles  of  one  of  the  forms  hhl, 
por,  equidii^iant  from  c  the  pole  of  ooi  ;  and  let  the  arc  PQ 
contain  s,  a  pole  of  the  other  form.  Then, 

tansc  ss  coe46^tanpo. 

lOL  The  form  hkl  (iig.  38)  has  sixteen         no.  38. 

k  I 
tUf  S3        tan^L  a  jCOtB  C08^» 

8m|K  s  cos^Lsin^y 
ain|v  =5  cos^L  coa(46^+ 

102.  In  combinations  of  the  form  hkl 
with  the  forois  ool,  lOO,  no,  the  faces  of 
001  truncate  the  solid  angles  in  which  the  edges  K,  r  meet ;  the 
ifaoes  of  loo  truncate  the  solid  angles  in  which  the  edges  K,  L 
meet ;  and  the  fsnceA  of  110  troncate  the  solid  angles  in  which 
tte  edges    £  meet. 

eoB(Aii;/|ioo)  =  cos^l  eos^ ; 

0O8(U/9ll0)  =  e08|L8in(46^+ 


103.  In  the  form  Mel  (%.  39), 
sin  |o  =  co8^i4  sin  (4o^  + 

€OS|t  ==  00B|L00Sf . 

lOi  In  eombiDaticQS  of  the  fona  Mil 
liditbe  fom  lOO,  tlie  fiees  of  loo  tnmcate 

tbe  edges  t. 

0  2 
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105.  In  the  form  \hkl  (fig.  4o), 

iu(j.  In  combinations  of  the  form  \hkl  with  the  form  lio, 
the  faces  of  lio  truncate  the  edges  y. 

107.  In  the  fom  vhhl  (fig.  4l), 

eoBK  =  (flm|L)*. 

108.  In  ihe  fonn  oMcl  (fig.  42), 

COSH  s  (sm|ii)% 

COSr^T  =  COS  J  L  COS  ^, 

COS^V  =3  cos^i*  sm(46^+ 

109.  In  combinations  of  the  fonn  tkkkl  with  the  forms  100, 
110,  the  faces  of  lod  truncate  the  edges  t\  and  the  faoea  of 
110  truncate  the  edges  ¥• 


TLB,  40.  Xia»  41.  FIG.  42, 


110.  The  cleavages,  in  cr}'stals  belonging  to  the  pyramidal 
system,  are  parallel  to  the  faces  of  one  or  more  of  the  fbnns 
001,  100,  Ao/,  hhL 


BH0)CB0HEI)BAL  BY8TE1C. 

111.  In  the  rhombohedral  system  the  axes  make  equal  angles 
with  each  other,  and  the  parameters  are  equal. 

3 12.  The  form  hkl  is  bounded  by  all  the  faces  which  haye  for 
their  symbols  the  different  arrangements  of  +  A,  +  +  A 
together  with  those  of  —  A,  —  il;,  —  I,  When  ky  I  are  all 
different,  the  number  of  arrangements  will  be  twelve,  as  shown 
in  the  annexed  table,  except  when  the  indices  are  o,  —  i,  1. 
In  tins  cose,  and  also  when  two  of  the  indices  are  equal,  the 
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number  will  be  six ;  and  when  all  three  are  equal,  the  niunber 
will  be  two« 

hkl  Ikh  JkT  7k% 

klh  khl  ilk  khJ 

Ihk  hlk         Ihk  JJk 


113.  If  A  be  alpjebraicallj  no,  43. 
the  greatest,  and  /  the  least  of 
three  unequal  indices  hy 
the  annexed  %urewili  reprc- 
aent  the  arrangement  of  the 
poles  of  the  fonn  hkl  on  the 
surface  of  the  sphere  of  pro- 
jection, 

114.  The  form  bounded  ei-  ^' 
ther  by  all  the  fiM^which  hare 
&r  their  symbols  the  different 
arrangements  of  +  ^,  +  k, 

+  I,  or  hy  all  the  faces  whicli 
have  for  their  symbols  tlie 
diffenntarranii^ementsof —  h, 
—  —  /,  is  8aid  to  be  hemihedral  with  inclined  faces,  and 
will  be  denoted  hj  the  symbol  Khkl,  where  A/V  is  the  symbol 
of  any  one  of  itn  faces.  The  lii'st  and  second  cohniina 
of  the  table  in  contain  the  symbols  of  the  form  Khkl; 

the  third  and  fourth  columns  those  of  the  form  Jikl. 

If  the  surfikje  of  the  sphere  of  projection  be  divided  into  two 
parts  bj  the  aone-circle  through  the  poles  of  the  form  loT, 
one  part  will  contain  the  poles  of  Khkl^  and  the  other  part  the 

poles  of  Kkkl,  except  when  the  sum  of  the  indices  is  sero. 
when  the  sum  of  the  indices  is  zero,  three  alternate  arcs,  of 
the  six  arcs  joining  the  poles  of  the  form  loT,  contain  the  poles 

oi  Khkl  ;  and  tlie  other  three  alternate  arcs  the  poles  of  M'l. 

115.  The  form  bonnrled  either  by  all  the  faces  of  the  form  hkl, 
the  indices  of  which  stand  in  the  order  hklhk,  or  by  all  the  faces 
the  indices  of  which  stand  in  the  order  Ik-hlky  is  said  to  be 
hemihedral  with  parallel  faces,  and  will  be  denoted  by  the 
symbol  vhkl,  where  hkl  is  the  symbol  of  any  one  of  its  faces. 
The  first  and  third  columns  of  the  table  in  (112)  contain  the 
Bjmbols  of  the  fuses  of  wMcl ;  the  second  and  fourth  those  of 

If  the  surface  of  the  sphere  of  projection  be  dinded  into 
iwdTe  lunes  by  zone-circles  througn  the  poles  of  the  forms 
sil^  lol)  six  alternate  lunes  wiU  contain  the  poles  whkl, 

c  8 
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and  the  other  six  alternate  limes  those  of  rlkk^  except  when 
the  algebraic  sum  of  two  of  the  indices  is  equal  to  twice  the 
third  index.  And  if  the  sphere  of  projection  be  divided  into 
twelve  triangles  by  zone-circles  through  every  two  of  the  pol^ 
•  of  the  forms  lii,  2TI,  six  alternate  triangles  will  contain  the 
poles  of  ifhki ;  and  the  other  six  alternate  triaii^lcs  those  of 
vl/ihj  except  w  hen  the  sum  of  the  indiceij  is  zero. 

110.  The  iorui  buuiuled  either  by  all  the  fates  uf  hJcl  which 
have  for  their  symbols  the  arrangements  of  +  A,  +  A*,  -f-  /, 
■^'hich  stand  in  the  order  hJ^-Jhk.  and  those  of  —  hy  —  A,  —  7, 
which  stand  in  the  order  Ikhlk,  or  bv  all  the  faces  which  have  for 
their  symbols  the  arrangements  of  +  A,  +  ^,  +  which  stand 
in  the  order  IkhJh,  and  those  of  —  li,  —  \\  —  7,  which  stand 
in  the  order  hklhk,  is  said  to  be  liemihedral  with  asymmetric 
faces,  and  \\\\\  be  denoted  by  the  sjmhol  ohkl^  where  hkl  is  the 
8}nnbol  of  any  one  of  its  faces. 

The  first  and  fourth  columns  of  the  table  in  (112)  contain 
the  symbols  of  the  fiuses  of  akkl ;  the  second  and  third  columns 
those  of  aUeh, 

If  the  snxfice  of  the  sphere  of  projection  be  divided  into  six 
lunes  by  zone-cirdes  through  the  poles  of  the  forms  111  and 
three  adtemate  limes  will  contain  the  poles  of  akkl^  and  the 
remaining  three  alternate  lunes  the  poles  of  alkh. 

117.  To  determine  the  position  of  any  pole. 

Let  o  be  the  pole  of  ill ;  A|  B,  c  the  poles  of  100,  oio,  001  \ 
p  the  pole  of  hkl. 

OA  «=  OB  =  DC  =  D,  BC  =  =  AB,  and  the  angles  boc, 
COA,  AOB  are  each  e^ual  to  120°. 

FIO.  44. 
c 

tanPOA  =  a/3  — - — , 


tanpoB  =  v^3     ^  ^ 


tanPOC  =  \/a 


2^- A-*' 


tanpo  -v^nra-o--K7-^y  +  (^^xo»]i,^^ 

n  is  the  angukr  element  of  a  crjrstal  belonging  to  the 
rhombohedral  sTstem. 
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1  IS.  Let  hklff       be  any  two  faeeB  in  a  zone  containing 
111.  13ien 

,  ^  "7  ^   ,tan(AH,iii)  =  — 2  ^  ^  tan(t?gr,lll). 

119.  Let  ovw  he  mj  face  in  the  zone  containmg  Olo,  oil. 
Then 

tan(ot7ic,oii)  =  — — tan  (010,011). 

t?  —  w 

120.  Let      be  anjfiioe  in  a  zone  containing  ill,  oil.  Then 

tan(im,oil)  =  !ftan(i  11,011). 

121.  AVlien        1,        r  are  connected  by  the  equations, 

|>  =  —  *  +  2*  +  2/,   £  =  2*  —  jt  +  aZ,   r  =  2A  +  2ife  —  J, 

tlic  arc  joining  the  poles  hkl,  pqr^  is  bisected  in  the  pole  111. 
The  fonns  hkl,  pqr  are,  in  this  case,  said  to  be  transTerse  with 
reepect  to  each  other. 

^  Li  certain  ciystals  belonging  to  the  rhombohedral  system,  com- 
binationa  of  pairs  of  transverse  forms  occur  firequen  1 1  v .  Such  a 
eombmation  is  caUed  dirhombohedral.  It  may  be  denoted  by  the 
symbol  Ihkl,  where  hkl  is  the  symbol  of  either  of  the  two  forms. 

The  poles  of  the  form  hkl  are  symmetrically  situated  with 
respect  to  etx^-h  of  tlio  three  zone-circles  through  the  poles  of 
the  forms  in,  211.  The  polcH  of  the  dirhombohedral  combina- 
tion of  forms  hkl,  pqr  are  s}  i  a  metrically  situated  with  respect 
to  each  of  seven  zone-circles  through  every  two  of  the  poles  of 
the  forms  ill,  2ii,  101. 

122.  The  two  hemihedral  forms,  either  with  inclined  or 
with  jMraUel  fiu^  deciTed  from  the  same  holohedral  form,  are 
identical  in  all  respects,  position  excepted ;  for,  if  the  sphere  of 
projection  be  made  to  revolve  through  two  right  angles  round 
any  two  opposite  poles  of  the  form  101,  the  poles  of  Mel  come 
into  the  pla(*es  of  those  of  k///  /,  uiul  the  poh's  of  Trhkl  eonie 
into  the  phices  of  the  poles  ot  vlkh.  The  luruia  uhklj  alkh  are 
essentiallv  different. 

123.  Let  p,  A  be  any  two  adjacent  poles  of  the  forms  kkky  100 
leipeetively,  o  the  nearest  pole  of  the  form  111,  po  =  t, 
AO  «  n,  the  angidar  element  of  a  crystal  belonging  to  the 
rhombohedral  system.  Then 

tanT  «  ^  ~~  ^  tann. 

h  -\-  2k 

0  4 
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The  signs  of  tanT,  tanB,  will  be  the  same  or  differoDt, 
according  as  the  diivctions  in  which  pu,  ao  are  measui-ed  Irom 
O,  are  the  same  or  ditleivnt. 

124;.  If  V  be  the  distaiu'e  l)ctween  any  two  of  three  poles  of 
the  form  hkk^  which  have  the  indices  A,  k^ 

Bin|v  =  sineo^sinT. 

The  distance  between  any  two  adjacent  poles,  one  of  which 

has  the  indices  -f      +  ^,  +  ^,  and  the  other  the  indices  —  il, 

—  k,  —  /,  will  be  180°—  V. 

125.  If  p  be  any  pole  of  the  form  hkly  where  A  +  X;  -f  Z  =  0, 
ro  =  90°,  and  if  u  be  the  distance  between  any  two  adjacent 
poles  of  hkl  having  the  indices  A,  k,  1, 

tan  Jh  =  V3  —J  1  ,  • 

126.  Let  the  arc  adjoining  any  two  poles  of  the  form  hkl^ 
having  the  indices  +  A>  4*  ^»  be  H,  L  or  according  as 
A,  it,  or  neither  of  the  indices,  holds  the  same  place  in  the 
s}  labols  of  the  two  poles ;  t  the  distance  of  either  of  the  poles 
from  111 ;  j>  the  distance  of  any  pole  of  the  form  lOO  from 
the  nearest  pole  of  the  form  ill;  20,  2^,  21//  the  angles. sub- 
tended at  111  by  H,  K,  L.  The  angle  subtended  by  v  will  be 
120°.  Then 


V 


tOUT  = 


tanO  =  v^d 


—  ^  —  r 


8in|H  =  smOsinTy   sin^K  =  sin^sinr, 
8in|L  =  smif^sinx,   sin^r  s  sineo^sinT. 

127.  If  T,  the  distance  between  any  two  of  three  equidistant 
poles  of  the  form  hkk^  be  given,  we  haye 

sin|T  s  sinso^sinXy   tanT  =  mtann, 
(/*  -  1')  =  ±  m{h  +  2k), 
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the  upper  or  lower  sign  being  taken  according  as  t  and  d  are 
measured  from  ill  in  the  same,  or  in  dill'tTout  directions. 
Wht-nce,  m  being  known,  h  and  k  may  be  lound. 

128.  In  the  form  hkl,  where  A  +  X:  -f  /  o,  the  distance 
bet  wren  any  two  poles,  not  a  mult  iple  of  ou'^,  being  kiiouii,  u  o 
ran  find  the  difctanee  of  one  of  them  from  the  nearest  pule  of 
the  form  211.  If  i\m  distance  be  I  vmj  be  iuuud  Iruin 
the  e^uatioiis 

2/4  —  ^•  —  ^ 

129.  If  tlic  distances  between  any  pole  of  the  form  hkl  and 
each  of  two  other  polea  of  the  same  form  be  given,  the  three  poles 
not  being  in  one  zone-circle,  the  given  diBtanceSi  or  their  sup- 
piementa^  will  be  two  of  the  arcs  e,  k,  r, 

tang   tanj^(K:  —  l)     smO   sin^n 

tan 60°  ^  tan|(K  +  l)'   sineo^  ~  sin^v' 

tap0    _  tan}(L  «f  h)  sin^    _  sin^K 

tanao^     tan4(i*  —  h)*  sineo^  sinjv' 

» 

tan;/*   tan](K  —  ti)  sini/    sin^L 

tan 60^  ~~  tS4(K  +  h)'  wniw^  "~  £n"iv' 

Two  of  the  four  distances  h,  ii,  y  being  known,  t  and  one 
of  the  angles  6,  0,  \p  ^  found ;  and  then  the  indices  may 
be  found  from  the  equations 

«-*  =  ^/»iF^>  .t«TCO.^=?^  -^-^W, 
tan;/'  =  "7  ^  « ,   2tanT  coa\//=        ?     f  tann. 

130.  To  find  the  distance  between  any  two  poles. 

Let  p,  Q  be  the  poles  of  hkl^pqr ;  o,  a  the  poles  of  iii,  lOo  ; 
OA  n.  Let  PQ  meet  the  zone-Circle  through  the  poles  of  the 
form  lol  in  M,   Then,  A,  r  being  Imown,  the  symbol 

of  M  is  known  by  (so).  tanicoA,  tanroA,  tanQOA  are 
known  by  Therrfore  foh,  qox  are  known,  po  is  given 

in  termys  of  n  by  (U7). 

0  5 
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C08PM  =  eoBTOicsmpOt 

tanPM  ~  tanPOK* 

Whence  PQ,  which  is  either  the  sum  or  difference  of  pm,  qm,  is 

known. 

131.  Having  giyen  the  distance  between  nny  two  poles,  not 
both  in  the  zone-eirde  througli  the  poles  of  tlie  form  lol,  to  find 

the  distance  of  a&j  pole  of  the  form  lOO  from  the  nearest  poie 
of  the  fonn  m 

Let  p,  Q  be  the  gircn  poles,  likl,  p^^  their  symbols ;  then 
letainixig  the  oonstou^on  in  (iso),  I,  r  being 
Imown,  potf  ,  QOM  are  known. 

Bin(QM  +  pm)       sin(QOM  -h  pom) 
Bin(QM  —  pm)  ^  Bin(QOM  —  pom)* 

One  of  the  arcs  qm  —  pm,  qm  +  pv  is  tiie  given  distanca 

PQ.   Therefore  pm,  qm  are  both  known. 

eosFM     coBPOM  sinpo. 


PO  being  known,  n  is  given  bj  the  equation 

h  +  k  I 

132.  To  change  the  axes. 

Let  the  new  axes  be  the  axes  of  the  Eones  containing  every 
two  of  the  three  faces  hkk,  khk,  kJch.  Then,  t»,  w  being  the 
indices  of  a  filce  when  referred  to  the  old  axes,  n',  i^, its 
indices  when  referred  to  the  new  axes, 

9  =  —  jb»         -f  k)v^  kWf 
a/  z=z  —  hu  ^  kv      {h  k)w. 


133.  To  determine  the  fic^iro  and  angles  of  the  form  hkl^ 
when  h^kf  I  take  particular  vulues. 

The  angle  between  normals  to  any  two  faces  of  the  same 
form  maybe  computed  by  the  formula  in  (i24),  (iBs),  (ISB), 
and  will  be  denoted  by  the  letter  placed  upon  the  coneBpondii^f 
edge  of  the  accompanying  figure.  The  arrangement  of  fte 
powB,  when  the  three  indices  are  unequal,  is  shown  in  %.  Ik 
The  poles  of  the  form  kkk  lie  in  sone-drdes  through  the  potai 
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«f  ilie  tank  ill,  and  thoee  of  tha  fom  ail.  The  number  of 
hm  »  giren  hi  (lis). 

134.  The  furm  111  has  two  par.illd  faces. 

135.  The  iurmfl  ciii,  kTn  couskt  ui  the  faces  111,  III  respee- 
tirelr. 

•   

136.  The  fi)rm  ill  (fig.  46)  is  a  regular 
ttX'-aided  priam . 


o  =  eo^ 


137.  The  foam  k^TI  is  bounded  by  three 
aitemate  faces  of  the  form  211,  and  call 
is  bounded  bj  the  remaining  three  alters 


Fio.  45. 

O      tA  Q 


III 


PIO.  46. 


111 


I  to 


13^.  The  form  loi  (fig,  46)  ia  a  regular 
iix-skied  prism. 

H  =  60°. 

139.  In  a  eombmation  of  the  forms 
idy  ally  the  fiiees  of  one  form  tnineate 
the  edges  of  the  other. 

112,011  =  80®. 

Hie  hces  of  either  of  the  forms  a:211, 
dSi  tnmcato  the  altmiate  edges  of  the 
(am  101. 

In  combinations  of  the  form  111  with  the  forms  siT,  loT,  the 

fiices  of  an,  lol  make  right  angles  with  the  faces  of  ill. 

14().  The  form  hkA'  is  boinviefl  by  three  pair  b  of  parallel  faces, 
makiji:^'  c  <]\irLi  angles  with  each  other.  Tnis  form  is  called  a 
rhom  bo  hedron. 

Let  r  be  the  distance  of  any  pole  of  the  form  hkk  from  the 
nearest  pole  of  the  form  ill ;  T  the  distance  between  two 
adjacent  poles  equidistant  from  111 ;  w  the  distanee  between  two 
ailjseent  poles  not  etjually  distant  from  111,  and  d  th(;  distance 
of  a  pole  of  the  form  100  from  the  nearest  pole  of  the  fom  ill. 
Then 

taux  =         ^  taun, 

ain^T  =5  siuoo'^BinTy 
w  =  ISO**—  T. 

The  position  of  a  rhombohedron  is  said  to  be  direct  when 
tanTy  tann  hare  tiie  same  signs,  or  when  b  are  measured 
bouL  111  in  the  same  direction,  and  inyerse  when  tanx,  tann 
bare  different  signs,  or  when  t,  n  are  measured  from  ill  i^ 
iSBreot  direotiona* 

0  6 
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141.  In  combinations  of  rhomboliedrons  with  the  forms  ill, 
2iT,  the  fiicses  of  a  direct  rhombohedron  iruncnte  the  edges 
formed  by  ill  and  each  of  the  fiices  911,  ifll,  112  ;  the  faces  of  an 
mverse  rhombohedron  truncate  the  edges  formed  by  111  and 
each  of  the  faces  211,  ili^  11§.  The  faces  of  the  form  111  trun- 
cate the  solid  angle  in  which  the  edges  T  meet.  A  normal  to 
111  makes  equal  angles  with  normals  to  each  of  the  three  fsuses 
meeting  in  the  edges  T. 

142.  A  normal  to  the  faces  of  the  form 

111  is  called  tlu;  axis  of  the  rhombohedron. 

143.  In  a  eombinutiou  of  the  forms  211, 
hkk  (fi^.  47),  a  normal  to  any  face  of  the 
form  hick  makes  an  angle  90^  —  t  with  a 
normal  to  the  nearest  face  of  the  lonn  2II, 
and  an  angle  v  with  a  normal  to  either  of 
the  two  next  faces,  where 

cosu  =  iimau^ainT. 

144.  In  a  combination  of  the  forms  lol,  hhk  (fig.  48),  the 
faces  of  101  truncate  the  edges  w  of  hhh. 

The  angles  between  normals  to  any  face  of  the  form  hkk 

and  normals  to  the  three  pairs  of  faces  of  the  form  oil,  are 
90°  —  Jv,    90°,    90°  +  ly. 

145.  The  rhombohedron  100  (fig.  40),  is  direct. 

100,111  =  n. 

146.  The  rhombohedron  on  (fig.  50),  is  inverse. 

tanT  =  —  AtanD. 
The  fa^ea  of  the  iuriu  oil  truncate  the  edges  Y  of  the 
form  100. 


f  la.  48. 


nm.  49. 


60. 


147.  Tlie  rhombohedron  211  is  direct.    tanT  —  -^tano. 

The  iaces  of  the  ibrm  211  truncate  the  edges  y  of  the  ibxm 
oil. 

148.  Xhe  rhombohedron  sii  is  direct,   tans  =  {tomi^ 
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149.  The  iliomboliednm  In  k  in- 

rerse.   tanT  «  —  tanD. 

Position  cxooptfJ,  the  form  of  l22  is 
the  b&me  as  that  of  loo. 

150.  A  combination  of  the  fonns  lOo, 
1*2  (tiij.  oO,  is  a  (loublo  six-sided  py- 
ramiti.  TIm-  faces  of  tlu-  1  "onn  211  tnm- 
cate  the  edg<^s  which  ti)nu  the  commott 
\mtd  of  the  two  pyiamids. 

sing  (221,100)  =  8in3u°slui>, 
122,100  =  180^  —  2D. 

151.  The  rhombohedron  ill  (fig.  52)» 
iainfeiBe.   tanT  =  —  staiiD. 

The  fioee  of  the  foim  lOo  tnmcate 
^  edges  T  of  ibe  form  111.  ^ 

152.  The  tliombohedron  six  is  direct. 
Ihit  =  4taD]>. 

The  facea  of  the  form  111  truncate  the 
edge:*  V  of  the  form  31 L 

1^.  The  form  shkk  has  the  three  faces  having  the  indices 
-I-  A,  +     +  ib,  which  make  equal  angles  with  each  other.  The 

tarn  Mk  has  the  three  faces  with  the  indices        —k,  -^k. 

lo-l.  Let  P  be  the  poll'  <  if  one  of  tlie  laces  of  a  rhomljohedrou, 
the  ef]^es  T  of  which  are  truncated  bj  the  face  of  another  rhom- 
bohedron,  the  pole  of  which  is  s.   Then  tonpo     —  stanso. 

155.  The  fom  hkl^  where  A  +  A;  +  2  =  0  (fig.  5d),  has  twelve 
Ckss  in  the  same  sone  with  the  fiMCs  of  the  forms  oii| 

Vl\q  an^rles  between  a  noniiul  to  any  face  and  the  adjacent 
&ce8  of  the  forms  Oil;  211,  are      |h  respectively. 


Ill  the  form  Sis, 

In  the  form  3i5, 
In  the  form  41S| 
In  the  form  sss, 

In  the  form  sio, 
In  the  form  627, 
In  the  form  71§| 


H  =  47'. 

n  =  32°  12'. 

H  SB  S8°  la^ 
H  =  IS**  lO'. 

11  =  42*=*  6'. 
H  =  27°  48'. 


Tie.  S8« 


H 


Itt 


Digitized  by  Google 


88 


B&OXBOHEDBAL  ftTSTXlC. 


In  combmations  of  t\da  form  with  the  foniiB  oil,  in,  tha 
faces  of  oil  truncate  the  edges    and  the  fteea  of  §11  truncate 

the  edges  h. 

156.  Tlio  form  Khkl,  when^  //  -f  Z  -f  ?  =  0,  is  bounded  by 
the  alternate  pairs  effaces  of  t  lie  form  h/cl. 

The  angles  between  normals  to  adjacent  faces  are  alternately 
H  and  120^  —  fi. 

167.  The  form  whkl^  bounded  hj  the  altenutte  fiiees  of  the 
form  hklf  is  a  regular  six-sided  prism. 

158.  The  fonn  hkJ  has  twelve  faces.  Let  h,  I  be  ali^ebraically 
the  greatest  and  least  of  the  fhrfn*  ijulices :  t,  b  tli«'  Hi^tances 
of  any  poles  of  the  forms  hJcl^  luo  ^m  the  nearest  ^oitti  of  the 
form  111 ; 


7TG.  54. 


8in|H  8s  sinO  sinT,  sin^K  =  sin^  sinT, 

sin^L  =  sini^binT,  w  =  180°  —  k. 

"VVlien  the  algebraic  sum  of  two  of  the  indices  is  equal  to 
twice  the  third,  H  and  l  are  equal. 

159.  In  a  combination  of  the  forms  hfcl,  loi,  the  heeB  of  lol 
truncate  the  edges  w  of  kkL 

The  angle  between  normals  to  any  face  of  the  form  hkl^  and 
the  nearest  face  of  the  form  lol^  is  90^  —  |k. 

In  11  combination  of  the  forms  kklf  211,  the  faces  of  Sll  tnm- 
cate  the  solid  angles  of  hkl^  in  which  the  edges  w,  n,  l  meet. 

160.  Each  of  the  tonus  Khkl,  Khkf,  has  the  faces  of  one  of  the 
two  pyramids  which,  joined  base  to  base,  constitute  the  form 
hkl 

161.  Each  of  the  forms  irhlly  vlkh^  is  bounded  by  the  alter* 
nate  fiuses  of  the  form  hkl,  which  occur  in  three  parallel  pain^ 
making  equal  angles  with  each  other.   Let  t,  w  be  the  dbh 
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t.iDC»:?  between  t^u  ad  jacent  poles  equall/  aud  unequally  distant 
itm  the  pole  ill.  Then 

nn^T  =  nndo^mnTy  w  r=  180^  — 

162.  Tn  the  forms  ahkl,  alkh,  let  T  be  the  distance  between 
aiij:u*ent  poles  equally  distant  from  the  pole  ill ;  u,  w  the  dig- 
t;iiiot$  between  adjacent  poles  unequally  distant  from  the 
pole  111.  Then 

■in|T  =  Bmao^sinT,  v  =  180*^  —  h,  ▼  ss  luP  — 

163.  The  cleavages,  in  crystak  belonc^ing  to  the  rhombo- 
hedral  system,  arc  p:irallel  to  the  faces  of  the  forms  oil,  ill,  or 
to  those  of  tbrms  which  have  two  of  their  indices  equal. 


PBISMATIC  8XST£K. 

A 

164.  In  the  prismatic  system  the  axes  make  right  angles 

with  each  other. 

165.  The  form  likl  is  bnumled  by  the  faces  having  for 
their  bym bols  the  diflVrent  cuiubinatioub  oi  ±.  ±  k,  ±  I,  each 
index  bavin ir  always  the  same  place.  When  A,  I  are  ail 
fimte,  the  form  hkl  will  have  the  eight  faces.' 

Ihl        \hl       Ihl  hkl 


kk  I 


kk  I 


hkl 


hkl 


When  one  of  the  indices  is  zero,  the  number  of  faces  will  be 
four.  W  lieu  two  of  the  indices  are  zero,  the  number  of  faces 
mill  bo  two, 

166.  The  arrangement  of 
the  poles  of  hkl  on  the  sur- 
face of  the  sphere  of  piojee* 
tifmifl  shown  intheamicaed 
Igiife. 

107.  The  fonn  bounded 
lijaD  die  fiMses  of  hkl,  whieh 
urn  either  an  odd  number 

of  positive  indices,  or  an  odd 

narabcT  <>t"  iiegatiM'  indices, 
\s  said  to  be  hemihedj  al  \vith 
inclined  faijcs,  and  will  be 
denoted  by  *://A7,  where  hkl 

i?  the  symbol  of  any  one  of 

iid  faces. 

The  symbols  of  the  faces  of  xhkl  are  contained  in  the  upper 

line,  those  of  Mi  in  the  lower  line  of  the  above  table. 
JDie  fimncAJblconsista  of  four  idteniate  faces  of  the  fimn  Mr7| 

duUof  llie  other  iuLLr  alteruale  faces* 
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168.  Tbe  form  bounded  bj  all 
of  which  the  sign  of  one  of  tl 
is  said  to  be  hemihednil  with  sv 
noted  by  the  symbol  t//X7,  the  i 
unchanged,  having  its  proper  sig 

The  poles  of  the  two  lialf  for 
the  two  hemispheres  into  which 
di^^ded  by  a  zone-circle  through 

010,  001. 

1G9.  The  form  bounded  b}^  all 
which  two  of  the  indices  change 
to  be  hemihedral  with  parallel  fac 
s}Tnbol  irhkl,  a  dot  beiiii^:  placed 
which  is  independent  of  the  signs 

The  poles  of  the  half  form  are 
of  the  four  into  which  the  sphere 
of  the  zone-circles  through  every 

170.  To  determine  the  position 
Let  A,  B,  c  be  the  poles 

011,010  =  D,  101,001  =  E,  110,100 

nected  by  the  equation  tanntauEt 
DC,  CA,  AB  are  quadrants. 

T 

tanPAB  =  —  tauD, 

h 

tanPBC  =  -tauE, 
I 

k 

tanpCA  =  —  tauF. 


cot  PA 
COtPB 

cot  PC 

Any  two  of  the  three  angles  d,  e, 
of  a  crystal  belonging  to  the  prismati 

171.  The  poles  of  the  form  hkl 
with  respect  to  each  of  the  zone-c' 
tbe  poles  loo,  oio,  ooi. 

The  poles  of  the  two  halves  of 


=  — cotrcosPAB 
k 


=  yCOtDCOSPBC 
=  yCOtECOSPCA 

h 
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16B.  The  form  bounded  br  all  the  fuses  of  kkl,  in  tbe  svinbdi 
of  which  the  ngn  of  one  of  the  indice.  lemab.  unch«>g«i, 
Ib  said  to  be  hemihedral  with  qrnunetric  fiioes,  and  may  be  de- 
noted hj  the  symbol  vhkl,  the  index  which  preserres  its  sign 
unchanged,  having  its  proper  sign  placed  over  it. 

The  poles  of  the  two  half  forms  will  be  found  respeetively  in 
the  two  hemispheres  into  which  the  surface  of  the  sphere  is 
divided  by  a  zouo-circlo  tlu-ough  two  of  the  three  poles  lOO, 

010,  001. 

169.  The  r<jnu  l^numii d  hy  all  thr  faces  v\'  tlie  form  Jfkl,  in 
which  two  of  tlir  indices  change  tbt  ii*  M!j;ns  loi^a'lher,  is  said 
to  be  lieriiiheclrai  with  pafnllol  llices,  and  inav  be  denoted  by  the 
»ymho\  nhkl,  a,  dot  being  piiieed  over  that  index,  the  sign  ol 
which  ia  independent  of  the  signs  of  the  other  two  indices. 

The  poles  of  the  half  form  are  found  in  two  alternate  lunes, 
of  the  four  into  which  the  sphere  of  projection  is  divided  by  two 
of  the  zone-circles  through  every  two  of  the  poles  100|  oio,  ooi. 

170.  To  determine  the  position  of  any  pole. 

Let  A,  B,  c  be  the  poles  of  the  £M$es  lOO,  oio,  ooi. 
011,010  =  n,  101,001  =  B,  110,100  =  7.  £,  7  are  con* 
nected  by  the  equation  tanntanstanF  si,  p  the  pole  of  kkl 
Bc,  CA,  AB  are  quadrants. 

HQ.  60. 

tanPAB  s  ^tann,  c 


tanPBC  =  J  tans, 


tanpcA  =  — tanF. 


COtPA  =  7-COtTCOBPAB 
k 


— tanscoBPAOy 


cotPB  =  ycotncospfic  s  ,  tanPcoBPBAy 


I 

COtPC  =  V  cot  E  cos  PC  A  = 


h 
I 

--  laiiDcosrcB, 
k 


Any  two  of  tlie  tlircc  angles  i>,  f  are  the  angular  elements 
of  a  cr}'stal  belon^ns^  to  the  pri«niatic  system. 

171.  The  poles  of  the  form  hhl  are  symmetrically  situated 
with  respect  to  each  of  the  AOiie-circles  through  evazy  two  of 
the  poles  loo,  oio,  ooi. 

The  poles  of  the  two  halves  of  the  same  holohedial 
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maj,  in  every  ease,  be  made  to  change  places  with  each  other» 
b|f  causing  the  sphere  of  projection  to  revolve  through  two 
right  anglea  round  the  poles  of  one  of  the  forms  lOO,  oio,  ooi. 

172.  In  the  tbrra  oA7,  if  l  bo  the  distance  betwceu  two  poles 
dilicriiig  oiil^"  in  the  bigu  of  /, 

I 

tausii  =  T  tann. 

^  178.  In  the  form  Ac/,  if  h  be  the  distance  between  the  poles 
differing  only  in  the  sign  of 

tan|H     y  tanE. 

174.  In  the  form  kkOy  if  k  be  the  distance  between  two  poles 
di^ering  only  in  the  sign  of  k, 

tuiiK=  ^  tanF, 

175.  Til  tlip  forn)  if  ir.  k,  l  he  tht-  clistnncos  between  any 
twr»  pok  s,  the  symbols  ol'  which  diifer  only  iu  the  signs  of  h,  I 
respectively, 

ton^  =s  ^taajT,    ton^L  =  —  cot£cos^, 

sin^K  =  cos^L  sin^y   sin^H  =  cos^LCOS^. 

170.  Let  A,  B,  c  be  tlie  poies  ol  luo,  oio,  oui  respectively; 
p  the  |K  »le  of  ^A7,  Q  that  of  pqr. 

Let  <^  be  in  the  zone-circle  pa.  Then 

tan  FA  pi 
I/et  Q  be  in  the  sone-drcle  n.  Then 

tail  PH  qh 
tauQB     kr     ^ ' 

Let  Q  be  in  the  zone-circle  pc.  Then 

tanpc     Ih  Ik 

fiE^  =  i^  =  i^' 

177.  Tt^  tiiKl  the  distance  between  any  two  poles. 

Let  F,  Q  be  the  poles  of  hkl^  pqr ;  a,  b,  c  the  poles  of  100, 010, 
001.  Let  Fi^  meet  the  zone-circle  ab  in  H.  Then,  the  tangents 
of  MCA.  PC  A.  QCA  can  be  Ibund  in  terms  of  p,    r,  and 

two  of  the  three  angles  b,  i,  ? ;  therefore  pcm,  qcm  are  known. 
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po  can  be  fomd  in  terms  of       I,  and  two  of  the  three  ang^ 

"D,  Xi  F. 

C08PM  =  sin  PC  cos  PCM, 

taPQM  _  tan^M 

tanPM     tanpcM  * 

Therefore,  pm,  qm.  being  kuuwn,  pq,  which  is  their  sum  ur  du- 
ference,  is  known. 

178.  If  the  distance  between  niir  two  poles  of  either  of  the 
forms  k)kJ,  /to/,  hko  be  i^nvt  u,  the  indices  may  be  obtained  from 
the  expressions  in  (172),  (173),  (l74). 

179.  In  the  form  //^7,  the  distances  between  any  pole  an<1  each 
of  two  others,  or  their  supplements,  will  he  two  of  the  iire? 
n,  K,  L  ;  therefore  two  of  the  ares  u.  k,  l  being  knowu^  ^  and 
thence  h,     I  may  bo  found  from  (l76). 

180.  The  angles  n,  s,  p  maj  be  found  from  the  expressions 
in  (172),  (173),  (174),  haying  given  the  distances  between  the 
poles  of  two  of  the  forms  oA*/,  hol^  hko ;  or  from  the  expressions 
in  (i7s),  having  given  the  distance  Ix  i\\  een  any  pole  of  the  form 
hkl,  and  each  of  two  others  not  all  in  the  same  soue-circle. 

181.  The  angles  n,  s,  f  may  also  be  found  from  the  distances 
between  three  given  poles  in  one  zone-circle  not  passing  through 
either  of  the  poles  lOO,  oio,  ooi. 

Let  p,  Q,  B  be  the  three  given  poles ;  a,  b,  o  the  polee  of 
100,  010,  001.  Let  FB  meet  bc,  cjl^  ab  in  l,  m,  h  respectively. 
Then,  knowing  the  symbols  of  p,  q,  r,  the  symbols  of  l,  m,  k 
may  be  found  by  (lo).  (20).  Therefore  PL,  pm,  px  maybe 
found  hy  (22)  or  (2i).  Therefore  the  distances  between  L,  M,  5 
are  known. 

xt     tansx                   tanLM  tan>n» 
(tanLB)*  =s  .  .  . ,  (tanMc)*  =  ,  ,  (tanNA)'  =  

tanLX    ^        '      taniCN    ^  tanin 


The  numerical  values  of  tan  mn,  tun  nl,  tan  lm  being  taken 
With  positive  siccus. 

Hence,  knowing  tan  lij,  tan  MC,  tan  na,  and  the  symbols  of 
L,  M,  3f,  the  angles  d,  e,  p  may  be  found  by  (i72),  (173),  (174). 

182 .  To  deteni  1 1 1 1 1  1 1 1  e  11  ^lu^e  and  angles  of  the  form  M*/,  when 
hf     I  tnke  particular  values. 

The  angle  between  normals  to  any  two  faces  is  obtained  from 
the  exptvssions  in  (17S)  .  •  .  (l76),  and  will  be  denoted  by  the 
letter  which,  in  the  accompanying  figure,  is  placed  upon  the 
edge  formed  by  their  intersection.  The  arrangement  of  Ihe 
poles  is  shown  in  fig.  66.   The  number  of  fiic^  is  givea  kl 

(166). 
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188.  The  three fornui  loo,  oio,  ooi,  hare  no.  sr. 
each  two  panllel  &oes. 

In  oomlnnations  of  these  fonns  with     |  ^II- 

eich  other,  the  facee  of  taaj  one  fonn  are  I 
perpendicokr  to  those  of  each  of  the  other   ^  m, 
two. 

Either  of  the  above  fonns  may  become  j  

Leiiuiicdi'ai. 


1 B4.  The  ibrm  okl  (fig.  68)  has  two  pairs 
of  parallel  faces. 

I 

tan^L  =  —tanD,  k  =  i8o^  — •  l. 

185.  Tn  a  (.uiiilM nation  of  the  form  oH 
with  the  ibrnis  loo,  uin,  <h,ii,  iho  faces  of  loo 
liTv  perpendicular  to  those  of  okl ;  ami  the 
faces  of  010,  ooi   truncate  the  C(li:^ei?  L, 
nom-nl  to  any  face  of  okl  makes  angles  Jl,      with  normals 
to  the  nearest  fsKea  of  oio,  ooi  respectively. 


respectively.  A 


riQ.  69. 


010 


186.  The  form  kol  (fig.  69)  has  two  pairs 
of  parallel  £ices. 

h 

tan|n  =  y  tani,  l  =  180^  —  h. 

1R7.  Til  combinations  of  the  form  Jiol 
with  the  forms  lOo,  oio,  ooi,  the  faces  of  oio 
are  peipendicnhir  to  those  of  hoi ;  and  the 
&ceB  or  ooi|  lOO  truncate  the  edges  h,  l  respectively. 

A  normal  to  any  face  makes  angles  ^h,  |l  with  normals 
to  the  nearest  faces  of  the  forms  ooi,  loo  respectiyely. 

188.  Tlie  form  hko  (flg.oo)  has  two  pairs 
of  parallel  fiices. 

taa|K  ss  -  tanr,  h  =  180^  —  K. 

189.  In  combinations  of  the  form  hko  * 
with  the  f<»mB  loo,  oio,  ooi,  the  faces  of 
eeiareperpendumlartothoseof  Aito;  and 
the  faces  of  loo,  do  truncate  the  edges 
X,  H  respectively. 

A  normal  to  any  face  of  hko  makes  angles  ^k,  |h  with 
nonnals  to  the  nesiest  faces  of  100,  oio  respectively. 

190.  When  either  of  the  forms  okl^  ik)l,  hko  becomes  hemi- 
hedral  with  symmetric  Cmm,  the  half  form  consists  of  two 
a^seent  fteea. 
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"Wlicn  either  of  the  ftbove  forms  beoomea  heniiliedwd  with 
parallel  &ceB,  the  half  form  oonaiats  of  two  opposite  iaceB. 


fia.  61. 


191.  The  form  iikl  (iig.61)  has  eight  laces, 
tan^  =  ^tanFy  im^h  =  ^cotscosfy 
8iii|x  s  co8|i«eiii^y  sill  Vu  b  cosJlcos^. 


192.  lii  a  combination  uf  t  hv  form  hkl  with  the  forms  lOO,  Olo, 
001,  the  faces  of  HK)  truncate  tlic  solid  angh'H  in  xshich  thci-di;t  ii 
K,  L  meet;  thi'  faces  of  olo  truiicMte  the  solul  ;iii2fle8  in  which 
the  edt^M  s  L,  11  mrot ;  and  the  f  ires  of  uui  truncate  the  aolid 
angles  in  whicli  the  edt;rs  ii,  k  iikh  I. 

A  normal  to  any  tad"  of  ///»/  makes  angles  90^  —  In, 
00^  —  ^K,  90^  —  with  normaia  to  the  nearest  laces  of  the 
forms  ioo»  oiOf  ooi  respectively. 

193.  The  forms  Khkl,  Khk!  are  irre^uhir        ,    i'lG.  62, 
tetrahedrons,  l)ouiided  by  the  alternate 
faces  of  the  form  hkl, 

Tsl80^«— y=lS0*^— K,   W=180^— L. 

194.  In  combinations  of  either  of  the 

above  forms  with  the  forms  100,010,001, 
the  faces  of  100,  010,  001  truncule  the 
edges  T,  V,  w  n'spci-livdy. 

195.  A  heniihedral  form  with  symmetric  faces  consists  of 
four  faces,  which  make  <me  ut  llir  soli<l  anc^h^n  of  fi!?.  61. 

196.  .\  hrmihcdnil  form  with  parallel  laces  has  any  two 
pairs  of  parallel  laces  uf  lig.  61. 


OBLIQUB  STSTEM. 

197.  In  the  oblique  system,  one  axis^  OTy  is  perpendicuhir  to 
each  of  the  otlier  two  axes. 

198.  The  form  hkl  is  bounded  by  all  the  faces  which  have  for 
their  sTmbols  the  different  combinations  of  ±A,  ±1^  in  which 
each  of  the  three  indices  has  always  the  same  place,  and  the 
first  and  third  indices  change  their  signs  together.  When  h 
is  finite  the  form  has  the  four  fieuses, 

hkl  hkl  hkl  hkl 

"^Ik  II  h  18  zero,  or  when  each  of  the  other  two  indices  are 
zero,  the  niiiuhur  effaces  will  be  two. 

V  199.  The  hcmihedral  form,  which  we  shall  donoto  by  ahkl^ 
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rhere  lil'I  is  the  svnibol  of  one  of  its  faces,  is  bounded  bjr  the  fSftces 
of  the  form  hkl  in  the  sjmbols  of  which  k  has  the  same  sign. 

IV  poles  of  the  two  half-fonns  lie  on  different  sides  of  the 
me-dide  100,001, 

200.  To  determine  the  position  of  any  pole. 

Let  X,  B,  c  he  the  poles  of  nxj,  uio,  Pio.  63. 

f^'l;  0,  L  the  (loles  uf  111,  101,  the 

AX,  OB,  LC  being  Imown ;  p  the 
pole  of  ki'l. 

Let  PB  meet  ±c  in  s.   mm,  bc  are 
qin*^  rants. 
The  arc  as,  which  measures  the 
FBA,  is  given  hj  the  equations 

^SinAL 

tan  (as  —  |ac)  =  tan|A0tan(46°  —  6)9 

or  ^  (cot  AS  —  cot  AG)  ss  7i(cotAL  »  COtAC), 

taDPB=:y^!^^tanoB, 
A;smA8 

eosPA  s=  sinPB  cos  as,   cospo  =  sin  pb  coses. 

LA,  GB,  LC  are  the  angular  elements  of  a  crystal  belonging  to 
the  obhqoe  system. 

20L  The  poles  of  the  form  Ul  are  sTmmetrically  amnffed 
with  respeet  to  the  eone-drcle  ooi,ioo«   In  other  words,  they 

are  in  the  zr)ne-circle  containing  the  poles  of  the  form  010,  and 

are  equidialaiii  irom  the  nearest  pole  of  010. 

20-.  liet  p,    be  the  poles  of  //i*/,  jp^/*,  iu  a  zone-circle  passiog 
through  B,  the  pule  of  uiu.  Then 

tanPB  _  ql  qh- 
tauQB  ^  kr~  hp 

203.  To  find  the  distance  between  any  two  poles. 

Let  p,  Q  be  the  poles  of  kkl,  fqr;  a,  b,  cthe  poles  of  100,  010, 
001 ;  L  tiie  pole  of  101.  Let  pq  meet  ca  in  x.  Then  the  sym- 
bol of  x  maybe  found  by  (19),  (20),  and  xba,  pba,  qba,  pb  may 
be  foimd  in  terms  of  ^,    /,  /?,    r,  ax,  lc,  by  (200). 

PBM,  (^BM  being  knoiMi,  we  ha\  e 

cospx  =  cosfBM  sinpB. 

tanQX  _  tapQBX 

tanPX     tanPBM  * 

Whence  px»  qx  being  known,  pq  is  known. 
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201.  Let  ji,  B,  0  (fig.  68)  be  the  poles  of  100,010,  001 ;  g,  1 
the  poles  of  111,  lOl,  Then,  if  s  be  the  pole  of  any  &oe  kol  h 
the  sone  AC,  knowing  the  distanee  as,  the  indices  I  are  girai 
hj  the  equation 

A  smAL  Bin  (ac  —  ab) 

I  ^  ainiiO  mnAB 

205.  Let  p  (fig.  63)  bo  the  pole  of  any  Cice  kkl^  a  the  inter; 
section  of  bp,  ao  ;  knowing  any  two  of  the  three  ares  pa,  PB,  pc, 
the  arcs  pb,  as  may  be  found;  and  the  indices  h^kfl  axe  given 
bj  the  equationa 

h     siuA^  8in(A0  —  as) 
I    sinLC      siuAS  ' 

k  sinALtanoB 
/    sinAS  tanPB  * 

206.  A,B,  0  (fig.  68)  are  the  poles  of  100, 010, 001 ;     l  the 

poles  of  111,  101 ;  p  the  pole  of  kkh  Having  given  pa,  pb,pl, 
lu  ilnd  AL,  GB,  Lc,  the  angular  elements  of  the  crystal. 

Let  PB  meet  ao  in  s. 

oospo  =  sinPB 0088C,  cosPA  =  ainPB cobab,  ao  k  ab  +  8c. 
A8|  8C,  AG  being  known,  al  is  given  by  the  equations 

tana  =  l^^,   tan  (AL  -  |ac)  =  tan|AO  UakQs^^  a), 

B  BinAB 


or   h  cotAL  =  /  cot  AS  4-  (A  —  /)  cot  AC. 


.      ^         k  81UAS  . 

tan«B  =  -  —  tanPB. 

I  SlIIAL 


207.  A^,c  are  the  poles  of  100,010, 
001,  p,  Q,  B  three  poles  in  ca  ;  t  any 
pole  not  in  oa.   JSaving  given  pq, 

QR,  TB,  and  the  symbols  of  p,  q,  k,  t, 
to  iliul  the  angular  elements  uf  the 
crystal. 

Let  TH  niiM  t  c\  in  s.  The  j*viiibul 
of  s  may  1h'  tVmiid  by  (lO),  (20),  pc, 
PA,  may  be  found  by  (22)  or  (2i). 
y  .v,  i  n,  8C  being  kno\vn,  t  he  angular 
elements  may  be  found  as  in  (aos). 
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20S.  A,  B,  e  are  the  poles  of  100,010, 
001 ;  M,  N  any  two  poles  of  different 
forms  not  in  the  zone-drcle  001,100. 

Haring  given  kb»  kb,  mk,  and  the 

rbols  of  M,     to  find  the  angular 
lenta  of  the  cryatal. 
Let  MB,  KB, Mxmeet  CAinp,Q,Xy 
the  sTmbotls  of  M,  H  being  known, 
thoeeofp,!!.  Bare  known.  Hfi,KB, 
ws  being  known,  Tq  may  be  found. 

tan^(pR  —  qr)  sin  (vb  —  mb) 

tan  J  (PB  H-  q>B)  ~~  8in(NB     mb)  ' 

which  gives  PR,  qr.  AV hence  ap,  cp  may  be  found  by  (22)  or 
(24).  From  QA,  5B,  Qc,  or  pa,  hb,  pc,  the  angular  elements 
may  be  found  by  (sos). 

200.  To  change  the  axes. 

Let  y,v,whe  the  indices  of  any  &ce,  n',  r ,  tt/  its  indices  when 
referred  to  the  axes  of  the  zones  pOrfiiOf  001,100,  ^,010  as 
ciyitallographic  axes ;  then 

210.  Tlie  form  010  hixa  two  parallel  faces. 

211.  The  furin  //u/  has  two  lacea  parallel  to  each  other. 

212.  In  a  cnmbination  of  the  forma  hoi,  010,  the  faces  of  hol 
are  ptTpeiidicular  to  the  laces  of  010. 

21^.  The  form  hkl  has  four  £&ces,  in  two  parallel  pairs,  form- 
ing a  zone. 

214.  In  a  e()iiil)inatinn  of  tlie  fcirms  Jtll,  010,  nonnaln  to  any 
face  of///  /  and  the  adjacent  face  of  010  make  with  each  other 
an  angle,  which  is  measured  by  the  arc  pb,  where  pb  has  the 
value  assigned  to  it  in  (200).  The  faces  of  the  form  010  are  in 
the  same  zone  with  those  of  hkl. 

215.  The  hemihedral  form  vhkl  has  the  two  fiicea  of  the  form 
kklf  adjacent  to  one  of  the  fiices  of  the  form  010. 

AXORXniC  SYSTEM. 

216.  In  the  anorthic  system,  the  form     has  the  two  faces  U/, 

217.  To  find  the  position  of  any  pole. 

D.  E,  o,  H  are  :iiiv  tour  poles,  of  which  no  three  are  in  ono 
xooe-ardei  p  the  intersection  of  the  aoneHsirdes  mo,  on. 
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HaTing  given  the  sjmbols  of  fio.  ed. 

3>,  o,  H,  the  arcs  df,  ef, 
OF,  HF,  one  of  the  arcs  hd, 
iiB,  no,  lOy  and  tlic  symbol  of 
the  pole  p ;  to  find  the  place 
of  F« 

Let  the  zone-circle  through 

V  and  E  intersect  no,  hf  m 

L,  M.  The  symbols  of  j),  (},  u,  E, 

V  being  kuuvv  ii,  tlu'  symbolw  of 
li,  M,  i'  may  bo  found  by  (lo), 
(20).  Tlic  syinbfdH  of  H,  o,  F, 
.•md  tlic  nn  s  i  n,  fh  bt*iiig  knowii,  i  M  may  bo  found  by  (2?)  or 

(  \)in|Mite  KFM,  (JOF,  MEF,  EM,  KL  by  tliu  rules  of  Hphoi  ieal 
trigonometry.  The  8ynd)ol8  of  E,  M,  L,  p,  juid  the  arci*  em,  el 
being  known,  £P  may  be  found  by  (22)  or  sp  and  pxf 

being  known,  the  position  of  p  ia  fully  determined. 

When  P  is  in  either  of  the  zone-ei roles  rE,  FH,  its  diatance 
from  F  can  be  found  at  once  by  (22)  or  (24). 

The  four  arcs  fp,  pe,  fo,  fu,  and  one  of  the  arcs  hd,  rb,  do, 
so  may  be  taken  for  the  angular  elements  of  the  ciyataL 

218.  Having  given  the  symbols  of  four  poles  f,  k  (fig.  66), 
any  five  of  the  arcs  bf,  fo,  gk,  kd,  gd,  kf,  and  tbe  symbol  ut* 
the  pole  r  ;  to  find  the  position  of  p. 

Let  E  be  the  iiitcrf^eetion  of  K(i,  df;  n  the  intersection  of 
DK,  F(i.  The  symbols  of  F,  g,  k,  d  being  known,  those  of  n 
may  hv  fouinl  by  (U)),  (20). 

(^)l^|)utu  FK,  1  11  by  the  methods  of  splienVal  tnj^onoini-f  rv. 
'^riu'U,  tlu*  8yrn])()ls  of  F,  G,  ir,  i),  E  being  known,  and  the  arcs 
FO,  Ffi,  FJ),  FE,  i)G,  the  position  of  p  may  be  found  by  (S17). 

Any  five  of  the  six  ares  df,  fo,  ok,  kb,  do,  kf  can  be  uaed 
as  angular  elements,  but  not  so  conveniently  aa  the  angular 
elements  adopted  in  the  preceding  article. 

219.  To  find  the  distance  between  any  two  poles. 

Let  F,  o,  H,  n,  E  have  the 
same  signification  aa  in  (217) ; 
let  p,  Q,  be  the  two  polos,  and 

letPQ  intersect  fe,  Fir  in  t,  l% 
and  one  of  the  ciicles  gi>,  ge, 
nil,  eii  in  v. 

The  symbols  of  t,  u,v  nmy 
be  found  by  (h)),  (20).  Tiie 
symbols  ol'  F,  I),  E,  G,  H,  T,  IT, 
and  the  arcs  Fi>,  FE,  FG,  Fir 
being  known,  ft,  fc  may  be 
found  by  (22)  or  (24).   vt,  yt 
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BtT  be  found  by  the  roles  of  apherical  tiigonometrj.  to,  tt, 
the  symbols  of  ir,  y,  beiog  known,  tp,  tq  maj  be 
fmd  hj  (»)  or  (m). 

If  the  arcs  qb,  and  the  angles  rar,  <|Br  bsTe  been  found 
bv  (217)  or  (ti8)y  PQ  may  be  computed  from  3P£,  qe  and  by 
niles  of  spherical  trigonometiy. 

All  the  poles  are  usually  so  situated  in  the  intersections  of 
T/me-cirrleJi,  that  their  plaoes,  and  their  (li>tances  from  each 
oibiT.  iiidv  be  readily  tbuiid  by  (i9),  (20),  and  (22)  or  (24), 
and  tlu*  ordinary  rules  of  spherical  tric^onometiy,  without 
kving  recourse  to  the  methoda  above  given. 

220.  A  i\s  in  crystal  is  r(  )Tii|io>e(I  (if  two  crystals  joined  together 
in  t^uch  a  manner  that  one  \vould  corne  into  the  position  of  the 
<^ber,  by  revolving  through  two  right  angles  round  an  axis 
perpendiiciilar  to  a  plane,  which  either  is,  or  may  be,  a  fiice  of 
other  Cfystal.  The  axis  will  be  called  the  twin  axis,  and  the 
phiie  to  wliieh  it  is  perpendicular  the  twin  plane. 

The  fiices  of  the  two  ciystals  are  symmetrical  with  respect 
to  a  ^sne  panUel  to  the  twin  fiiMse. 

221.  In  order  to  find  the  twin  aads  in  an^  given  twin  drstal, 
when  it  cannot  be  done  by  simple  inspection,  we  must  deter- 
mine by  measurement,  or  by  the  observation  of  zones,  the  inter- 
*ection  of  two  ^wnt  circles,  each  of  which  passes  through  tlie 
pol€»«  of  corresp* Hilling  or  opposite  faces  of  the  two  crystals. 
If  the  intersections  of  the  circles  be  tlie  poles  of  corresponding 
hce^  of  the  two  crystals,  they  will  be  the  poles  of  a  twin  plane. 

Let  p,  Q  be  the  poles  of  any 
two  fines  of  one  crystal ;  q  the 
poles  of  the  oorreqMnd^ng  mces 
of  the  other,  p',  ^  the  poles  of 
the  fiwes  opposite  ^  ;  t, 
the  intersections  of  the  great  cir- 
cles fi'p\  q^q  .  Then  t,  t'  are  the 
pales  of  the  twin  ])l;ine. 

222.  Crv>t;iU  hrKuiL^ng  to  the 
SMorthic  sv.<-t»  iii  arc  somotiTnes 
united  in  such  a  manner  that  one 
would  come  into  the  position  of 
the  other  by  revolving  through 
two  right  angles  round  the  axis  of  a  zone. 

223 .  When  the  twin  ^ane,  and  the  angles  between  the  faces  of 
one  of  the  crystals  are  given,  the  angle  between  any  £eM!es  of 
eadi  of  the  two  crystals  can  be  readily  determined. 

Let  p,i?  (fig.  68)  be  the  poles  of  oonesponding  fi^es  of  the 
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two  crystals,  p  the  pole  ojiposito  to  j>.  Then  rT=r^'T',  therefore 
jy'&iso"^—  2PT.  Wlicu  rr  is  greater  than  9o^,  the  faces  p,^ 
will  form  a  re-entering  angle.  Next  let  P,  q  be  any  poles  of 
each  of  the  two  crystals,  q  opposite  poles  of  the  same  crystal; 
Q  the  pole  of  one  crystal  corresponding  to  the  pole  q  of  tht» 
other.  PT,  QT,  PQ  give  ptq.  tj^  =  180°  —  tq.  pt,  tj',  pkj 
being  known,  p^'  maj  1)e  found. 


eOVIOMBTBBi. 


PIO.  69. 


pia.  70. 


221.  Carangeot's  Goniometer  con- 
sists of  two  small  metalrulers  (fig.eo), 
£Mtened  together  by  a  pm  so  as  to 
more  stiffly  on  each  other.  In  order 
to  measure  the  mutual  inclination  of 
two  faces  of  a  crystal,  the  rulers  are  - 
placed  with  their  edges  touching  the 
noes  of  the  crystal  in  lines  perpen- 
dicular to  the  intmeotion  of  the 
&ceB.  The  rulers  are  then  applied  to 
a  graduated  semi-circle  (fig.  7o) ,  with- 
out altermg  their  position  with  re- 
qpect  to  each  other,  so  that  the  inter- 
section of  their  edges  may  coincide 
with  the  centre  of  tlie  graduation. 
The  portion  of  the  graduated  arc, 
contained  between  tlie  edges  of  the  rulers,  will  then  measure  the 
supplement  of  the  inclination  of  the  planes,  or  of  the  distance 
between  their  poles.  This  instrument  is  obviously  incapable  of 
aflbrdiiig  iiee urate  results. 

225.  The  Beflective  Goniometer 
of  WoUaston. 

A  graduated  circle  the  divi- 
sions of  which  may  be  read  off  to 
minutes,  by  means  of  ayemier 
is  fixed  on  a  hollow  axle  whidi 
may  be  turned  round  b^  the  milled 
head  m.  An  axle  cs  passmg  through 
the  hollow  axle  of  l,  and  which  either 
turns  with  the  circle  l,  or  may  be 
turned  independently,  by  means  of 
the  milled  head  at  s,  carries  a  crooked 
arm  of.  The  part  fg  is  connected 
with  CF  by  a  joint  which  peniiits  it 
to  turn  round  an  axis  pei-ptmdicidar 
to  cs,  passing  through  cs  produced, 
and  has  a  collar  at  oin  which  the  pin 
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n  isRis  and  atides,  with  its  axis  perpendicular  to  the  axia  of 
Mid  paasmg  through  the  point  m  whieh  so  producesd,  inter- 
aedi  the  axis  of  Fe.   The  eiyatal  u  ftatened  by  meana  of  a  soft 
eeaiaDt  to  m  thin  plate  of  metal,  fixed  in  a  alxt  at  k. 

226.  To  nteaenre  the  nnu^le  between  two  faces  of  a  crystal. 
Let  p.  (j  be  tm'o  fact's  ot*  a  cn  stal.    !M:ike  the  intorMection 

of/>,  y  pai.ilifl  to  the  axis  of  the  circle,  and  a.s  nearly  coincident 
With  it  ad  possible,  It}'  meaua  of  the  angular  motion  of  FO,  and 
the  anj^ular  and  slidint}^  motion  ut  hk.  Place  the  instrument 
hpoii  a  Hnii  stand,  and  let  a,  ij  be  two  sii::;imls  in  a  plane  passinf^ 
tmitigh  &  point  k  in  the  intersection  of  the  faces  and 
perpendicular  to  the  axis  of  the  circle.  Turn  the  circle  till 
Ihe  image  of  one  of  the  signals  a,  aeen  by  reflexion  in  the 
face  conicidea  with  b  Tiewed  direct]^,  and  read  off  the  arc  at 
which  aero  of  tiie  Temier  stands.  Now  turn  the  circle  till  the 
image  of  a,  seen  bj  reflexion  in  ^,  coincidea  with  b,  seen  bj 
direct  Tiaion,  and  r^d  off  the  are  at  which  sero  of  the  Temier 
ftanda.  The  difference  of  the  two  readings  will  meaeuve  the 
an^  between  the  fiices  j:), 

227.  If  a  face  r  belong  to  the  zone  of  it  will  be  parallel  to 
the  axis  of  the  circle,  and,  therefore,  in  some  one  position  <.d'  the 
cirtle,  the  image  of  a  seen  by  reflexion  in  r  >\ill  coincide  with 
B  seen  directly.  Hence,  in  order  to  find  the  faces  which  belong 
to  the  zone  containiner  two  given  faces,  we  must  adjust  the 
crystal  .n^  for  tlie  [jurpose  of  measuring  the  angle  between  those 
tiices,  and  then,  while  the  circle  makes  one  revolution,  observe 
the  fiices  that  aflbrd  by  reflexion  images  of  a  passing  through  b. 

228.  In  order  to  make  abk,  the  plane  throu^  the  two  signals 
tnd  the  crystal,  perpendicular  to  the  axis  of  the  circle^  turn  the 
stand  of  the  instrument,  or  move  a,  till  the  image  of  A  seen  by 
reflexion  in  the  plane  sux6ee  of  the  eirde,  or  in  any  bright 
plane  sniftce  fixed  parallel  to  it,  coincides  with  a  point  hH  sem 
cBrectfy,  the  distance  of  which  from  a,  in  a  line  parmUel  to  the 
ans,  is  equal  to  twice  the  diatance  of  the  crystal  nom  the  plane 
of  the  circle,  or  from  the  reflecting  surface.  Let  a  solid  having 
two  bright  parallel  surfaces,  be  fixed  in  the  place  of  the  crystal, 
and  adjusted  till  the  image  of  A  seen  by  reflexion  in  either  sur- 
fiire,  d«*H.  ribes  the  same  path  while  the  circle  revolves,  and 
place  the  lower  signal  v,  in  the  path  traced  out  by  the  image  of 
k.  Having  thus  made  the  plant'  abk  [xTjx  ndicuiar  to  the  axis 
of  the  instrument,  the  intersection  of  tlie  faces  y?,  q  is  known  to 
be  pr^m  to  the  axis,  when,  on  turning  the  milled  head  s,  the 
iaagea  cvf  a,  seen  by  reflexion  pyq^  are  observed  to  pass 
throi^  B.  The  adjustment  of  the  edge  q  is  most  easity 
■ade  by  cementing  the  crystal  to  the  plate  k,  with  one  of  the 
two  &eaa^  p  for  example,  nearly  parallel  to  the  plate,  which  is 
to  be  fixed  in  the  dit  at  the  ena  of  hk,  so  that  intersectioa  of 
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p^q  may  be  nearly  peq>endicular  to  hk,  and,  therefore,  n 
uearlj  perpendiculiu'  to  cs.  By  turning  nK  round  its  axb,  tb 
path  01  the  imat^o  of  a  seen  inp,  may  ha  made  to  pass  throu^ 
B ;  and  then,  by  turning  re  on  its  axle  at  f,  the  path  of  tb 
image  of  ▲  seen  in  q  may  be  made  to  pass  through  b.  Shoul 
the  latter  adjustment  disturb  the  former,  the  process  must  b 
repeated* 

229.  The  instrument,  as  it  is  nsuslly  constructed  in  this  oouo 

try,  is  encumbered  with  a  spri  1 1;^'  op,  whieh  allows  the  circle  to  b 
turned  in  one  ilirt'ction  only,  and  mtvivs  to  li.v  it,  not  very  aci'ii 
rately,  at  (^r  i8o^.  This  should  be  removed  by  taking  uu 
the  scrt'ws  wliicli  taslni  it. 

In  usiiii;  th<^  instrnnicnt,  it  will  be  found  most  idiu  t  iiii-iit  i 
turn  it  ia  such  a  direct  ion  that  the  degrees  increase  lu  passing 
irom  one  face  to  the  n»\\t. 

The  distances  of  the  two  signals  firom  the  cr\  stal  shouli 
be  nearly  equal,  and  not  less  than  six  or  eight  feet.  The  mon 
distant  the  bettor.  The  upper  signal,  when  the  obserratioai 
are  made  in  the  day  time,  may  be  a  narrow  black  bar,  or  i 
horbontal  slit  in  a  screen  plaeed  in  the  upper  part  of  i 
window,  parallel  to  the  axis  of  the  circle;  and  the  lowei 
signal,  a  white  line  on  a  black  ground  also  paralM  to  tin 
axis  of  the  circle.  In  some  cases  an  image  of  the  sun,  fbrroec 
by  a  lens  of  short  focal  length,  or  a  small  round  liole  in  a  seret^r 
throuLili  which  the  liirht  of  the  skv  is  seen,  luiiv  bo  used  wit], 
advantat^e  for  the  upper  ^sii^nal.  J  a  ol)iier\'in<:;  at  ni^ht  two  nar- 
row  slits  in  screens,  throui^h  one  of  which  ia  acen  the  flame  of  fl 
eandlo.  and  through  the  (»tlKT  a  shct-t  of  paper  ilhuninattMl  by  a 
candle  [>laL'ed  behind  it,  answer  extremely  well  iur  the  uppei 
and  lower  signals  rt»8pectively. 

The  best  bright  signal  is  obtained  by  reflecting  the  light  o( 
the  sun  from  a  plane  mirror,  or  heliostat,  through  a  triangular 
opening  in  a  plate  of  metal,  which,  by  means  of  a  slider,  may  be 
diminished  or  increased  according  as  the  faces  of  the  crystal 
are  more  or  less  perfect.  The  faint  signal  may  be  a  horiiontsl 
slit  in  a  plate  of  metal,  illuminated  hj  a  sheet  of  white  paper 

!laeed  behind  it,  viewed  by  reflexion  in  a  mirror  of  black  glass. 
!he  signals  a,  b  may  then  be  nearly  on  a  level  with  the  eye  of 
the  observer,  and  need  not  be  more  than  six  inches  distant  from 
each  other,  lu  oh«t  rving,  tlie  image  of  A,  seen  l)y  reflexion  in 
a  face  of  the  crystal,  is  made  to  coincide  with  the  imagre  of  b 
seen  l)y  reilexiou  in  the  mirror,  which  should  make  an  angle  of 
about  44;>"  with  a  borizontsd  plane.  Wlieti  tlu*  mirror  is  attfu-herl 
to  the  foot  of  the  ^otnomehT,  any  unsteadint^ss  in  the  support 
of  the  LToniumeter  will  not  ali'ect  the  accuracy  of  the  obsenations. 

It  is  not  essential  that  the  axis  of  the  goniometer  should  be 
horizontal  A  goniometer  with  a  vertical  axis,  though  perhspi 
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loi  ipite  90  eonTenient  in  uae,  ia  free  firom  some  sotucea  of 
aneenn^  to  which  a  goniometer  with  a  horizontal  azia  ia 

2-iO.  "Wlien  the  points  of  />;  y,  at  which  the  reflexions  take 
pbce.  ^rr  not  equally  distant  from  the  axis  of  the  circle,  the  angle 
ilirough  whicb  the  eircle  revolver  hetwctii  tl\e  two  obscrvationa 
wiH  differ  sliirhtly  from  the  angle  between  the  faces  jk  This 
emT  may  hv  t-lmiinated.  when  the  signals  A.,  b  arc  m  ai  ly  equi- 
distant from  the  crystal,  by  turning  the  instrument  hail  round 
m  asimutb,  and  repeating  the  observationa.  A  mean  of  the 
tiro  results  will  be  free  from  the  error  arising  from  the  ecoeor 
tricitj  of  the  points  at  which  the  reflexions  take  place. 

When  either  of  the  facea  ia  large,  it  ahould  be  blackened 
ofcr,  except  at  the  point  where  it  ia  intended  the  reiSexion 
ihoidd  take  nlace.  Any  error  that  may  ariae  from  imperfect 
centring  of  tne  circle,  will  be  eliminated,  if  the  obaervationa  be 
fepeated  ao  that  obaenrationa  at  a  g:iven  face  be  made  with  aero 
of  the  Temier  at  points)  of  the  graduuted  circle  distant  nearly 
Is)  from  each  other. 

231.  In  many  crystals,  not  belonging  to  the  cubic  system, 
ICtdcherlieh  discovered  that  the  angles  between  certain  faces, 
xuj  alightly  with  the  temperature  of  the  crystal ;  thus  the 
&ectiona  of  the  cleavagea  of  calcite,  which,  at  the  ordinary 
temperature  of  the  atmoaphere,  make  angles  of  76^  65'  with 
Cicb  other,  become  more  nearly  right  angled  by  8'*6,  when  the 
tcBpentore  of  the  cryatal  ia  increaaed  loo^  o.  Por  the  aame 
iaoeaae  of  temperature  a  line  perpendicular  to  the  ftce  ill 
eqianda  o*C0S86,  and  a  line  parallel  to  the  face  ill  contracta 
ot)0066  of  its  length.  The  distance  between  the  poles  of  the 
:^je:5  m\  of  a  cryatal  of  aragonite,  \n  diminished  2  "8,  and  the 
distance  between  the  pnk»»  of  the  faccsi  Ar,  k' m  increased  o  b  by 
inrreasifif^  tlie  tem])t'rature  of  the  crystal  loo'^c.    In  a  crystal 

^psum,  which  bcl  >ni;.H  to  tlie  oblique  system,  the  an;^^li»  be- 
*^pen  the  two  axes,  \o  which  the  third  axis  ia  perpendicular, 
the  ratioa  of  the  parametera,  all  vary  with  a  change  of  tem- 
pentoze. 

nOITBSa  OF  CBT8TAL8. 

232.  The  drawing  of  a  crystal  is  the  projection,  on  a  given 
phne,  of  the  lines  in  which  the  facea  of  the  crystal  interaect 
each  other.  Hence,  if  lines  be  drawn  parallel  to  the  projectiona 
o(  the  acTeral  edgea,  in  the  order  in  which  they  meet,  the 
hnea  representing  oppoaite  edgea  being  equidistant  from  the 
centre  of  the  drawing,  the  figure  of  the  crystal  will  be  obtained. 

When  the  incluuition  <n  the  axea  and  the  ratioa  of  the 
jarametera  are  known,  the  direction  of  the  projection  of  the 
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edge  in  which  any  two  &oe8  intersect,  mdf  be  found  in  the  fill- 
lowing  manner : — 

Let  0X9  OT,  oz  be  the  projections  of  the  three  a\c%  a,  6, « 
the  projections  of  the  corresponding  parameters,  hkl,  j)'!^  the 
qrmbols  of  anj  two  &ce8, 

U  a=      —      Y  =     —  Ar,  W      ^  —  hp. 

ale  no.  72. 

0U  =  — ,0T  =  -,  OWs—, 
U  V  W 

or,  OT,  ow  being  taken  to- 
wards X,  T,  s»  or  in  the  op- 
posite direction,  according 
as  u,  T,  w  are  positive  or 
negatiye. 

p  the  angle  opposite  to  o 
of  the  figure  of  the  paral- 
lelojpiped  having  ou,  ov,  ow 
fonts  edges,  ^en,  the  pro- 
jection of  the  edge  in  which  the  two  liiccs  meet,  will  be  parallel 
to  oi». 

233.  Ill  this  volnmo  the  li^un  ^  of  rr^'stals  of  the  cubic  svsrem 
nre  pmjcetions  npMU  a  plane  pjirallel  to  the  face  010,  bv  ]>aniDeI 
linos  Tint  ])('i  [K'inlicuiar  to  that  f-u'c.  Drawzoz',  xox'  iiitorsrcting 
at  ri<;ht  aii^l(^s  in  o  ;  toy'  so  that  the  angle  xoy'  may  be  about  2<f*. 
In  oz,  ox  take  the  points  c,  a  equidistant  from  o  ;  and  in  or 
take  OB  equal  to  from  one-third  to  one-fourth  of  OA.  In  ox, 
ox,  OS  take  oir,  ot,  ow  equal  to  -lOA,  i>OB»  loc,  towards  x,  s 

or  towards  x',  z',  according  as  u,  t,  w  are  positive  or  negative. 
Then,  the  projection  of  the  edge  in  which  the  faces  meet,  wiU  he 
parallel  to  the  line  joining  o  and  the  opposite  angle  of  the 
figure  of  the  parallelepiped  irrw. 

n,  n',  K,  k',  l,  ii'  heing  the  points  in  which  xox',  tot',  zoz' 
are  intersected  by  the  adjacent  faces  of  any  simple  form,  ihe 
pairs  of  distances  oh,  on',  ok,  ok',  i>L,  oil  should  bo  taken 
proportional  to  oa,  ob,  oc  respectively. 

The  figui't's  of  crystals  of  the  pyramidal  system,  are  projec- 
tions upon  a  plane  parallel  to  the  face  ooi,  by  lines  pt  rpt  n- 
flirular  to  that  fa(M\  Draw  xox',  toy'  intersectinrr  at  riirh:; 
angles  in  o.  In  ox,  ov  take  a,  n  equidistant  fronv  o,  and  01 , 
OV  equal  to  i-OA,  Iob,  towards  x,  y  or  towards  x',  y',  according 

as  u,  V  are  positive  or  negatire.  Then,  the  projection  of  the 
edge  in  which  the  fiices  intersect,  will  he  parallel  to  the  line 
joining  o  and  the  opposite  angle  of  the  parallelogram  inr*  Tht 
projections  of  the  greater  numher  of  the  edges  are  either  pandU 
to  the  lines  ox,  oy,  or  make  angles  of  46^  with  them. 
The  figures  of  ciystala  of  the  rhombohedral  system^ 
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jeetiona  upon  a  pkoe  pandlel  to  tbe  face  ill,  bj  lines  perpeu- 
diCttlw  to  that  face.  Draw  three  lines  xox',  tot',  zoar  inters 
wctinig  in  o  10  that  eaeb  of  the  angles  zox,  xox,  T02  may  be 
In  ox,  OT,  oz  take  a»  b,  c  equidistant  &om  o,  and  ou, 
or,  ow  equal  to  Xoa^  Xob,  loc,  towards  x,  t,  a  or  x',  t',  a^ 

•opording  as  u,  v,  w  are  positive  or  negative.  TIk^ti,  tlie  projec- 
tion of  the  edofe  in  whieli  t  lit?  I'iices  intersect,  will  be  parallel  to 
the  line  joinin or  o  and  the  oppo5?ite  angle  of  cither  of  the  paral- 
klogmm:?  vw,  a\  r,  uv.  Th(^  ]»rujectious  of  most  of  the  edges 
are  either  parallrl  or  perpendicular  to  ox,  oy,  oz. 

The  fi<^ures  ol"  crystals  of  the  prismatic  system  are  projections 
upon  a  plane  parallel  to  the  face  001,  by  lines  perpendicular  to 
that  fim.    Draw  xox',  tot^  intersecting  at  right  angles  in  o. 
I>rmw  anj  line  JUi  intersecting  ox  in  a  and  ot  in  b,  so  that  the 
BAG  =  110,010.   In  ox»  OT  tsko  017,  OY  oqual  to  lOA,  ^OB 

towards  x,  t  or  towards  x',      according  as  u,  t  are  positive  or 

negative.  Tlien,  the  projection  of  the  edge  in  which  the  faces 
meet,  will  be  parallel  to  the  line  jummg  o  and  the  opposite 
angle  of  the  piu*allelo;^rani  uv. 

The  fiu^rcs  of  crystals  of  the  oblique  Hysteni  are  pi-ojections 
upon  a  plane  parallel  to  the  liice  010  by  lines  perpendieuhu'  to 
that  face.  Draw  zoz'.  xoV  intersecting  in  o  at  an  aniile  such 
that  xoz*  =  001,100.  Draw  any  line  c  v  intersecting  oz  in  0 
and  ox  in  jl,  so  that  the  angle  aco  =  101,100,  or  OAO  =  101,001. 
In  OZ,  ox  take  ow,  on  equal  to  loo,  -Ioa  towards  z,  x  or  towards 

^,  if,  aoeofdin^  as  w,  t  are  nositiye  or  negntiye;  Then,  the 
projection  of  the  edge  in  which  the  faces  meet,  will  be  parallel 

to  the  line  joining  o  and  the  opposite  angle  of  the  parallelo* 

gram  WU- 

In  the  figures  of  crystals  of  the  pyrauudal,  rhombohedral, 
prismatic  and  obliipie  systems,  the  intersections  of  the  diftereut 
faces  of  anr  one  form  witli  the  nearest  faces  of  any  other  form, 
should  be  drawn  e<^ually  distant  from  the  point  o. 

The  figures  of  crystals  of  the  anorthic  system  are  projections 
upon  a  plane  perpendicular  to  the  axis  of  the  zone  100,010,  by 
lines  parallel  to  the  axis  of  that  zone.  Draw  xox',  tot'  inter* 
seeting  in  o,  at  an  angle  such  that  xot'  =  010,100.  Draw  any 
line  AB  intersecting  ox  and  ot  in  a,  b,  bo  that  abo  =  110,100, 
or  BAG  =r  110,010.   In  ox,  OT  take  or,  ot  equal  to  Xoa,  Xob 

towards  x,  T  or  towards  x',      according  as  u,  v  are  positive  or 

negative.  Then,  the  projection  of  ihe  edge  in  \\  iin'h  tlu?  faces 
intersect,  will  be  parallel  to  the  line  joining  O  dlid  the  opjjoaite 
ax3gie  of  the  parallelogram  ur. 

CLE. WAGE. 

2d4t.  When  a  mineral  is  broken  by  a  hammer,  or  otherwise 
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split,  the  £resih  surfaces  are  either  flat,  or  uneven  in  Yery  diflereut 
degrees. 

Tlie  flat  surfaces  are  referred  to  tliid  Lead  of  cleavage,  and  the  , 
uneven  ones  tu  Iracturo. 

Other  faces  parallel  to  the  flat  surfaees  thua  expoM  J  may  1 
genenilly  be  discovered  by  splitting;,  or,  as  it  is  termed,  cleaning  ' 
the  mineral  in  the  correspondin*;  directious. 

Tlie  faces  which  may  thus  be  developed  by  cleava<^e  an  nf 
two  kinds ;  one  consisting  of  layers  of  thin  crystals,  which  arc 
separated  at  their  surfaces,  but  which  admit  of  no  farther 
division  or  cleavage  between  such  surfaces ;  the  other  consisting 
of  planes  which  may  be  produced  at  indeflnitely  small  distanced 
from  each  other,  and  apparently  belong  to  the  structure  of  the 
mineral  itself.  The  first  of  these  kinds  will  be  termed /ace9 
union,  and  the  second  eleaiw$ge plonrx 

The  faces  of  union  are  generally  found  in  one  direction 
only ;  but  the  cleavage  phmea  usually  occur  in  two  or  more 
directions,  and  frequently  in  such  as  to  produce  a  ciystalline 
solid ;  and  if  the  mineral  occurs  in  regular  crystals,  the  cleavage 
planes  will  genendly  be  parallel  to  some  of  their  Am^s.  Wben 
the  specimen  is  sufficiently  largo,  it  may  be  rested  on  a  small 
steel  anvil;  and  be  split  with  a  small  chisel  and  a  light  hammer ; 
when  less,  a  pair  ol'  pincers  with  parallel  cuttini^  ed^^es  may  be 
used:  and  sometimes  u  knife  mav  be  suflicient  to  detect  the 
cleavage  planes  in  a  small  crystal,  v^hieli,  for  this  pui-pose,  must 
be  lirmly  held  betweeu  the  foreHnger  aiid  thumb. 

Cleavage  planes  assist  in  determining  tlie  crystalline  form  of 
the  mineral  undrr  examination,  and  by  which  its  species  niav 
frequently  be  known  ;  they  will  also  generally  atlurd  nioro 
exact  angular  measurements  tiuiu  can  be  obtained  from  the 
natural  faces  of  the  crystals. 

The  variety  of  pyroxene  named  sahlite  aflbrds  an  instance  of 
&ces  of  union,  and  galena  and  calcite  examples  of  cleavage 
planes  in  three  directions.  We  include  under  the  head  of 
cleavage  the  separation  of  the  thin  leaves  of  mica>  sulphate  of 
lime,  and  other  minerals  of  similar  structure. 

BTBUCTtTBB. 

235.  This  term  is  used  to  express  the  manner  in  which  the 

separate  parts  of  minerals  are  agiirregated  together,  as  far  as 
it  can  be  ascertained  by  mechanical  disruption  of  the  mass. 
The  varieties* of  structure  are 

Crtfgfalline,  where  the  br(»kiMi  surlai  i-s  present  the  eieavago 
planes  referred  to  in  the  prcit ill ng  section. 

Jjfiniifnr,  where  the  mass  admits  of  easy  separation  into 
indt^liiattjiy  thin  plates  in  only  one  direction,  as  in  mica. 
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ne  kmow  nurjr  be  either  flat  or  curved. 

When  the  lamum  are  so  firmly  held  together  as  to  aDow  of 
draion  onfy  into  plates  of  wiaDle  thJeknesB,  the  stractare  is 
tanned  slaty. 

These  laminar  and  slaty  structures  also  produce  more  or  lees 
perfect  cleavage  j)lane8. 

Fihrouj<,  the  fibres  varsiiig  in  size  from  tlio3e  of  the  most 
delicate  a^jhestus  to  large  and  rigid,  in  which  condition  the 
itnicture  i?'  i^aul  to  be 

Oilnmnar ;  but  as  it  passes  by  insensible  degrees  from  line  to 
coarse,  there  is  no  apparent  limit  to  either  character,  nor  haa 
any  been  aaaigped  by  which  they  may  be  distinguished. 

The  fibrous  may  be  either  straight  or  bent,  and  their  relative 
poai^na  may  be  paraUel,  divergent,  radiating^  promiscuous^  or 
wttad^  which  structure  is  generally  the  cause  of  toughness, 

OrmmmUtr^  either  large  or  small. 

HThen  the  grains  cohere  slightly,  the  mineral  is  termed 
SBiidy,  earthy,  pulverulent,  as  chalk ;  where  tiie  cohesion  is 

greater,  the  mineral  is  said  to  be  compact. 

The  s,T*ains  are  sometimes  small  retjularly-formed  crystals,  or 
cryrtalline  inn-ses,  which,  on  breaking  the  specimen,  may 
exhibit  separately  their  own  proper  structure. 

The  structure  is  fr»  (juontlv  nliki?  in  ditVerent  rfiinerals;  and 
hence  it  ceaaea  to  be  an  exact  detenninatiye  character. 


rKACTUBE. 

236.  This  term  is  used  to  denote  the  uneven  and  irregular  snr- 
&oes  produced  by  breaking  minerab.  These  are  notyhowever^to 
be  rdied  npon  as  diatinctivecharaetm ;  for  different  specimens 
of  the  same  mineral  will  exhibit  different  forms  of  firaeture, 
seoording  to  their  more  or  less  pure  and  perfect  state,  and, 
probably,  according  to  the  direction  in  which  the  fracture  takes 
place. 

The  following  are  the  kinds  of  fraetuie  ubuiiiiy  described  ; — 

ConrJioidal^  as  in  iimt. 

Uneven. 

Splintery,  when  the  broken  surface  exhibits  protruding  points. 

Ilackly,  as  in  some  metals  when  hroken. 

The  uneven  and  splintery  fractures  are  common  to  so  many 
nnnerala  as  to  render  those  characters  of  comparatively  little 
value  in  determining  species. 


The  following  m  some  cf  the  irregular  and  accidental 
^pe:>  uf  minerals,  the  varieties  of  which  axe  too  numerous  to 
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allow  of  a  specificatioii  of  more  ihaa  a  few  of  the  moflt  pco- 
mment  groupa. 

Amorph(nt9t  when  no  trace  of  ciystalUsation  can  bepeFoemd. 

ybdutarf  when  the  external  aunacea  are  natural  ana  tmaven, 
aometimea  with  protuberancea  and  deep  hoQowa. 

Glohular,  when  the  nodules  approach  to  apherea. 

Mamillartf,  when  the  globules  appear  to  be  embedded,  and 
only  st'«;in<'Mt8  i)f  bphercji  are  seen  above  the  surrac-e  t)i'  tlu*  masa. 

Ihfruniildl,  when  the  se  parate  pflobnles  are  more  prtuuiuent 
and  ciiiirt',  uiid  bear  a  nule  rescniblajiee  to  a  bunch  of  graipes, 
adhiTing  to  each  other  by  their  suiiaoea* 

Mrnijhrm,  or  kitlney-slinped. 

Amy^duhidul^  ur  aiiMoiui-Mliaprd. 

Stalaetitioy  when  the  surl'aees  are  more  or  leaa  cyiindinoal  or 
eomVal   These  may  be  aolid  or  tubular. 
Coralloidal,  as  in  araffonite. 
Wiry,  aa  in  natdTO  aabrer. 

JBunffiform^  aa  iron  pyritea  from  the  chalk. 

Mossy ^  >  aa  in  native  copper. 

Leqfy,  J 

238.  This,  from  its  being  common  in  an  equal  degree  to 
manj  different  minerals,  and  frequently  diifenng  conBiaerably 
in  the  same  specimen,  is  of  little  practical  value  in  mineralogjr. 
In  iratematic  descriptiona,  minerala  are  aaid  to  be 

3rmn9parenif  when  objects  can  be  aeen  diatinctly  through  thoL 

SemUratuparenif  when  objecta  are  indiatinctly  aeen. 

IVatulmcerU^  when  lM;ht  can  be  peroeivedy  but  not  objects. 

Opaque f  when  they  fail  to  tranamit  light. 


LtTSTEE. 


289.  The  kind  of  luatre  of  a  mineral  ia  an  important  phyaical 
character,  depending  upon  its  refinactive  power  and  atructim, 
and  thereCore  permanent  for  the  aame  mineral  apeciea^  when 
in  a  state  of  purity.  But  as  this  ao  rarely  occura,  and  aa  each 
kind  ia  common  to  many  different  minerala,  it  ia,  when  taken 
alone,  of  limited  use  in  the  diacriminatiou  of  species. 
The  kinds  of  lustre  are — 

Metallic.  Waxy. 

Adam  a  t  1 1 1  ue.  Pearly. 

Hesinoiis.  fiilky, 

Vitreoua. 

AiA  theae  aie  fivther  diatinguiahed  aa  aplandait,  M^An^ 
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fiistening,  glimmering.  W  hen  no  light  is  distinctly  reflected, 
ike  wanenl  m  mad  to  be  dnIL 

MMnBic  lustre  beknigs  to  opaque  sabstanoes,  hsring  an  index 
<if  Ftfinction  Ingfaer  than  9*5.  Petfect  metallic  lustre  is  that 
cf  the  metals,  pyrites,  and  some  orides.  Of  imperfect  lustre, 
taiitalite  afibrds  an  example.  Anthracite  has  generally  iniper- 
&ct>  but  oecaj^iouiiUy,  perfect  inetallio  lustre. 

Adan^aiii  iae  lustre  occurs  in  dianioiui  and  trsmsparent  blende, 
und  izenendly  in  substances  having  indices  of  refraction  ixom 

1*^  to  'J  o. 

I^sinous  histre  oreurs  iu  iJdcmsr,  u:in^et,  and  otiicr  minerals 
imperfioetljr  transpaceni,  and  liaTiiig  relractive  indices  irom  17 

to  19. 

Vitreous  lostie  is  thai  of  ^Liss  free  from  lead.  It  is  pos* 
sensed  bj  f iiartSy  emenld,  and  other  minerals,  having  lefraiabife 
indices  nram  l*s  to  I'S. 

Waxjr  lustre  oeeurs  in  »  Stm  rather  soft  and  nearly  opaque 
vinenk. 

Bsarly'  losife  occurs  principally  upon  &ees  of  perfect  desTage, 
as  in  benlandite,  miea,  gypsum,  and  other  sumtances.    It  is 

senerallv  seen  in  onlv  one  direction  of  the  crystalline  ijtructui'e, 
and  frequently  accompanies  incipient  decomposition. 

Silky  lustre  usually  accompanies  fibrous  structure. 

The  lustre  of  the  external  faces  of  cr^'stals  frequently  differs 
from  that  of  tin-  clenTaj^e  phuies,  and  its  ijitcnsity  appears  to 
depi^nd  upon  the  greater  or  less  degree  of  punty  of  the  sub- 
st^ce  and  regularity  of  its  structure. 

Difoent  kuids  of  lustre  sometimes  occur  on  different  faces  of 
the  same  crysta],  not  accidentally,  but  as  distinct  qualities  of 
the  partiealar  £M9ea.  Siantenite  affords  an  eauunple  of  these 
dttfaKeooea* 

&EFSACII0K. 

240.  When  a  ray  of  Kgbt  is  incident  npon  abyr  traasparmt 

medium,  part  of  tbe  incident  lie^ht  enters  the  surface,  forming 
the  'refracted  r:ir.'  It  is  found  that  when  a  ray  is  refracted 
out  of  air  into  any  transparent  liquid  or  glaas,  the  incident  aiui 
relracted  rays  lie  in  the  same  ])lanc  with  a  normal  to  the  sur- 
fiace  at  the  point  of  incidence,  and  o?i  opposilr  >i(les  of  it;  also 
\hM  the  sines  of  the  angles  which  the  incident  and  refracted 
rays  make  with  a  normal  to  the  suriace  at  the  point  of  inci- 
dence, have  a  ratio  depending  onlj  on  the  medium  into  which 
the  refraction  takes  place,  and  the  nature  of  the  light. 

The  sine  of  the  angle  of  incidence  divided  by  the  sine  of  tbe 
ng^e  of  refraction  is  denoted  by  the  quantity  fi.  This  quantity 
is  caDed  the  refractive  index  of  the  medium. 

241.  In  crystals  belonging  to  the  cubic  system,  the  law  of  re- 
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fraction  is  the  same  as  for  a  liquid  or  glass.  The  mdox  of  refrac- 
tion may  be  foutid  in  th»'  haiwo  niannor  as  for  gliwin.  T/«*t  i  be 
the  ac'ut*'  angle  bi'twceii  iiuruials  to  liio  tv%o  pianos  foriiiing  an 
optical  pri^m,  through  which  lii;ht  oau  be  refracted  ;  w  the 
minimum  deviAtioa  of  »  lajr  of  light  of  given  colour  refrncted 
through  the  priim,  in  a  plane  perpendicular  to  the  intenection 
of  ita  tefiracting  ini&oes.  Then 

&in|i 

The  image  of  a  brigkt  ycint  aeen  tliioiigli  a  pruBDi  ia  an 

elongated  spectrum,  exhibiting  the  colours  of  the  rainbow,  in 
tlio  order  of  red,  orange,  yellow,  ^^en,  l)liu',  violet,  the  red  end 
of  the  spec  trum  beinj;  nearest  to  the  luniinoui  point.  The 
index  of  refra<  ti()n  usually  refers  to  the  bri;;ht€5>t  piirt  of  the 
spectrum,  \vl»i<  h  lies  about  llu»  uiidtile  of  the  yellow.  TVTien 
the  prism  is  siiliiciently  Inrtre  juid  perfect,  the  index  may  be 
determined  for  one  or  more  ot  the  dark  lines  by  which  the  solar 
fpectnun  is  crossed,  or  for  the  light  of  the  flame  of  a  spirit- 
lamp,  or  the  bright  line  in  that  of  a  candle,  which  coincide  with 
Frauuhofer's  dark  line  B. 

242.  The  minimum  deviation  D  may  be  measured  with  m  the* 
odolite  having  the  telescope  fixed  with  ite  axis  intersecting^  the 
axis  of  the  theodolite  at  right  angles,  and  its  object  end  at  auch 
a  distance  from  the  axis  as  to  allow  the  prism  to  be  placed  over 
the  centre  of  the  theodolite.   The  minimum  deviation  ma j  also 
bo  measured  in  the  following  manner : — Let  a  goiiionieter  be 
fixed  witli  its  axis  vertical  (Ihia  may  be  done  by  screwing  a 
right-angled  knee  of  metal  to  the  foot  of  the  instnuueni hav- 
ing the  prism  adjusted  on  it  as  if  for  measurini^  the  angle  i. 
Let  A  be  a  luminous  objeet,  such  as  a  TiniTdW  vertical  slit, 
tltrough  which  is  -^een  tin*  ilame  ol*  a  candie,  or  t)f  the  sun 
rullected  froni  a  mirror,  in  a  plane  through  the  prism  perjien- 
dioular  to  the  axis  of  the  goniometer;  x,  L  two  small  voriioal 
plane  mirrors  of  black  glass. 

Turn  the  axle  of  the  goni-  no.  trs. 

ometer  tiU  the  coloured  spec-        •  ^ 

trum  of  A,  seen  through  the 
prifTTi,  appears  f»tatiuiiary  at  B, 
and  iiu»ve  K  till  the  reflexion 

of  A  seen  in  it  coincides  with  — 

B.    IS'ext,  turn  tlir  axle  till  •a 

the  spectrum  appears  station- 

ary  at  n,  and  move  u  till  the 

reflexion  of  a  coincides  with 

]>«    Now  let  the  image  of  a, 

^n  by  reflexion  in  one  of  the       •  ^ 
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htm  at  the  prism,  l>e  made  to  coincidfi  suoceesiTdj  ^4th  b  and 
hv  taming  the  graduated  drde,  and  note  the  angle  through 
wUoi  tiia  cncle  u»  been  tnmed  between  the  obeerrationfl. 
The  difleieiioe  between  180^  and  tiiis  angle  la  the  minimiun 
deviatmi  of  tiie  spectnini. 

When  liijht  is  incident  upon  the  surface  of  a  plate  of 
uiisilvered  ai  ;iu  auglu  liie  tangent  of  winch  is  e(|ual  to  tho 

index  of  rofrartioa  uf  the  c;]as»^  the  reflected  light  is  said  to  bo 
polarized  in  the  ])lane  of  reflexion.    If  the  li^^lit  iiu  ideut  upon 
the  uii?ilvered  ijhiss  has  heen  previously  polanzeii  in  a  plane 
perpendicular  to  the  phine  of  incidence,  it  is  not  r^fh  c  trd.  In 
any  other  position  of  the  plane  of  polarization,  or  for  any  other 
angle  of  incidence,  a  portion  of  it  is  reflected.   The  light  trans- 
mitted through  a  Nicora  priam  is  abo  polamed.   The  h'glit 
tnlifiinitted  thmagh  a  dice  of  brown  or  green  tourmaline, 
bounded  bjr  ^anea  parallel  to  the  axia  of  the  rhombohedron^  ia 
nofaviaed  in  a  plane  perpendicular  to  the  axia  of  the  ifaombo- 
nedrai.   When  a  pobiiBed  ray  falls  upon  a  Nicora  priamy  or  a 
iliee  of  touimaliney  if  the  Nieors  prism  be  tnmed  round  its 
axis,  or  the  sKce  of  tourmaline  turned  in  ita  own  plane^  two 
positions  will  be  found  in  which  the  plane  of  polarization  of  tlic 
Nicol's  prism,  or  of  the  tourmaline,  is  perpendicular  to  tlie  plane 
of  pularization  of  the  incident  r.iy,  and  ihe  light  will  l)e  st  upped ; 
in  everr  other  position  a  portion  of  the  W^ht  is  traii>*inii  ted. 

24t.  Ati  nppn )\i!iinte  vahie  oC  tlu^  indrx  <»f  refraction  of  any 
^in^ly  retracting  substance  may  be  obtanied  by  obser^*ing  the 
angle  of  incidence  at  which  a  polished  plane  siuiace  completely 
polarizes  light. 

Adjust  the  plane  stuface  bo  as  to  be  in  the  axis  of  the  goni- 
ometer, and  turn  the  graduated  circle  till  the  images  of  seen 
fagr  reflexioQ  in  the  sniim  to  the  right  and  left  of  a  r^pectivelji 
are  extinguished  by  a  plate  of  tourmaline^  or  Nieors  prism, 
hsfing  its  plane  of  polarisation  parallel  to  the  axis  of  the  goni- 
ometer. Half  the  angle  through  which  the  circle  has  revolTed 
between  the  observations,  is  the  angle  of  incidence  at  which 
lii^ht  is  completely  polarized,  and  the  tangent  of  this  angle  is 
the  index  of  refracuon  of  the  substance  under  examination. 
Or  iho  incident  light  maybe  polarized  in  a  plane  parallel  to  the 
uf  the  goniometer,  and  the  circle  turned  as  before  till  the 
redected  images  of  A  vanish  in  snccej^sion. 

245*  On  looking  at  a  bright  point  through  two  inclmed  faces 
cf  a  prism  made  of  a  crystal  not  belonging  to  the  cubic  system, 
two  spectra  will  be  observed. 

In  pyramidal  and  rhombohedral  crystals,  one  of  the  spectra  ia 
ftftacted  according  to  the  law  of  sines,  as  in  glass  or  m  cubic 
cxysfeab.  The  direction  in  which  this  spectrum  is  seen  is  called 
the  'ctdinaiy  nj/    The  direction  in  which  the  other  spec* 
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tram  is  seen,  '  the  extraordinary  ray/  is  determined  by  a  law 
too  complicated  to  be  described  here. 

.  The  refraction  of  the  ordinary  ray  is  greater  than  that  of  the 
extraordinary  ray,  or  the  extraordinary  wave  aai&ee  ia  oblate, 
in  the  pyramidal  crystals,  ^idfenite,  idocrase,  anatase,  mellite ; 
and  in  the  rhombohedral  crystab,  nitratine,  apatite,  caldte, 
dolomite,  pyromorphite,  biotite,  nepheline,  aimphire,  tonnnaline, 
cinnabar*  It  is  lees  than  that  of  the  extraordinary  ray,  or  the 
extraordinary  anr&ce  is  prolate,  in  the  pTnunidal  cryatala,  «po> 
phyllite,  sircon,  rutQe,  cassiterite ;  and  in  the  rhombohednd 
crystals,  bracite,  quartz,  hematite,  pyrargyrite. 

In  prismatic,  oblique  and  anorthic  crystals,  neither  ray  is 
refracted  according  to  the  law  of  sines,  excepting  in  particular 
directions  to  be  noticed  presently. 

In  some  crystals,  calcite  and  arac:onite,  for  example, — the 
duul)lv-refractive  energy  is  so  great,  that  two  images  of  a  near 
point  may  be  seen  on  looking  tliroagha  slice  of  moilerate  thick- 
ness, bounded  by  par.dlel  planes.  In  all  cases,  if  we  examine 
the  two  images  by  looking  at  them  through  a  NicoFs  prii*ni,  or 
a  plate  of  tourmaline,  it  will  be  found  that  the  two  images  are 
polarised,  and  that  the  pknes  of  pohuization  are  dilierent. 
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246.  The  most  convenient  instrument  for  examining  crystals 
in  pohiriased  light,  consists  of  a  mirror  of  black  glass  o,  called  the 
polarieer,  indmed  at  the  polarijung  angle  to  ohlk,  the  common 
axis  of  three  lenses  fi,  l,  k,  of  equial  focal  length  (from  i  indt 
to  1'8  inch  each),  at  distances  hl,  lk,  equal  to  twice  the  &od 
length  of  one  of  the  lenses,  from  each  other.  At  sn  being 
eqiud  to  the  focal  length  of  K,  is  an  eye>h<de  with  a  plate  of 
tourmaline  or  a  Nicol's  prism  (called  the  analyzer),  interposed 
between  it  and  the  lens  N.  At  M.  the  common  focus  of  the 
lenses  l,  n,  is  a  micrometer.  The  slice  ol'  crystal  to  be  cxajiiiiied 
is  placed  at  k,  the  ci>mnK)n  focus  of  the  lenses  ii,  l. 

\Vhen  the  ])lanes  of  polariz^ation  of  the  pokrizer  and  aualyzer 
are  perpendicular  to  each  other,  and  the  passage  of  the  light 
wholly  mtercepted  by  the  analyzer,  if  a  slice  of  any  bmgly  re- 
fractive substance,  such  as  gla^s,  or  a  cr\'9tal  bs  Inuging  to  the 
cubic  system,  be  placed  at  k.  no  change  will  occur  as  to  the 
transmission  of  light;  but  if  a  transparent  slice  of  any  doubly 
^    lefractiTo  crystal  (Le«  a  crystal  not  belonging  to  ttti  mUl^ 
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sfiiem)  be  placed  at  k,  the  passage  of  the  light  inll  be  restored, 
except  for  {Mffttcular  positioDB  of  the  crystal. 

When  a  alice  of  mj  pyramidal  crystal,  bounded  by  planes 
pandlel  to  the  hee  ooi,  or  of  anjr  rhomliohedral  ciystal  bounded 
by  planes  parallel  to  the  face  ill,  is  placed  at  k,  with  its  but* 
nces  perpendicular  to  hkk,  a  series  of  concentric  coloured 
rings  will  be  seen,  intersected  by  a  blaek  or  a  white  cross, 
aceorviiiii^  as  the  planes  of  polarization  of  the  polarizer  are 
pfTpendieular  or  parallel  to  each  otluT,  or  bv  lour  sectors  in 
which  the  rings  are  dislocated  for  any  otht^r  relative  position  of 
the  |>  hirizer  and  iiuaiyzcr.  The  direction  in  which  the  com- 
mon <  entre  of  the  Bvstem  of  coloured  rings  m  seen,  is  called 
the  optic  axis  of  the  cry  stal. 

The  intervals  between  the  rings  are  smaller  as  the  tliiekTiess 
of  the  slice  increases,  or,  the  thickness  of  the  slice  beinL-;  tiie 
same,  as  the  doubly  n^fnictive  enerjrv  of  tlie  crystal  increases. 

Crystals  of  the  prismatic,  oblique  and  anorthic  systems,  hare 
two  optic  axes,  round  each  of  which  may  be  seen  a  series  of 
coloured  ovals.  These  con  sometimes  be  seen  together  in  the 
field  of  Tiew  of  the  polarising  instrument ;  more  frequently, 
how(  ^  er,  they  can  only  be  seen  in  succession  by  turning  the 
crystal. 

When  the  direction  of  either  optic  axis  meets  the  surfaces  of 
the  slice  tcit  obliquely,  it  remains  invisible  in  air,  but  can 
generalh  be  brought  into  view  by  immersing  it  in  water  or  oil 
contained  in  a  vessel  bounded  by  parallel  glass  plates. 

The  goniometer  may  be  used  to  measure  the  apparent  an* 
gnlar  diameters  of  the  coloured  rings  and  the  angles  which  the 
opt  ic  axes  appear  to  make  with  each  other  or  with  normals  to  any 
fuccs  of  tlie  crystal,  the  slice  of  crystal  being  attached  to  the 
gODionieter  placed  with  its  axis  intersectin**  ukl  at  right 
angles  at  k.  AVhcn  the  observations  are  made  iii  water  or  oil, 
the  gonionu  tei  must  be  fixed  with  its  axis  vertical  and  the 
crystal  downwards. 

217.  In  pvTnmidnl  and  rhoml)()hedral  crystals,  tlie  ordinary 
rav  is  refracted  accord ui«^  to  the  law  of  sines,  and  its  index  of 
reifraction  mav  ho  found  in  tiie  same  niMiiner  as  that  of  p^lass. 

An  extraordniary  ray  in  a  piano  perpendicular  to  the  optic 
axis,  or  parailei  to  the  face  ooi,  in  a  pyramidal  crystal,  and  to 
the  face  ill,  in  a  rhombohedral  crystal,  is  re&acted  according  to 
the  law  of  sines,  and  in  this  case  may  be  said  to  have  an  index 
of  refraction,  which  may  be  deduced,  by  the  usual  formula,  from 
ihe  minimum  deviation  of  thv  ray  through  a  prism  having  its  edge 
panOlel  to  the  optic  axis.  This  ray  is  polarised  in  a  phme  p^ 
peodicttkr  to  the  optic  axis.  An  ordinary  ray  in  the  same 
plana  is  polarised  in  a  plane  parallel  to  the  optic  axis. 

In  prismatic  crystals,  rays  in  planes  pacallel  to  the  ftcea  xoo^ 
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010,  001,  and  polamed  in  tliose  planes,  are  refracted  according 
to  the  law  of  sines,  and  may  tbereibre  be  said  to  have  indices  of 
refraction.  These  indices  may  be  found  from  the  minimum 
deviations  observed  through  prisms  having  their  edges  leepeo* 
tively  perpendicular  to  the  fftces  lOO,  OlO,  ool. 

In  oblique  crystals,  a  ray  in  a  plane  parallel  to  the  fiu»  oio^ 
and  polaruBcd  in  that  plane,  is  retracted  according  to  the  ordi- 
nary law.  Its  index  may  be  computed  from  its  minimum  de- 
viation through  a  prism  having  its  edge  perpendicular  to  liie 
face  010. 

248.  Circukriy  polarized  light  is  obtained  by  interposing 
between  g  and  ii  a  lamina  of  gypsum  or  mica,  of  sueli  thieknciiij 
that  for  a  ray  perpendicuhir  to  tin-  Iniaiua,  the  dilierencc  of  the 
retaidalions  is  a  quarter  of  an  undLdation,  with  its  phines  of 
polarization  making  angles  of  46°  with  the  plane  of  reiiciion  of 
the  mirror  o. 
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249.  The  colours  of  many  crystals,  seen  by  tnmsmitted  light, 
are  found  to  vary  with  the  direction  in  which  tiu  y  are  viewed. 
Such  crystals  are  called  p.eochromatic.  If  the  transmitted  ray 
be  analyzed  by  a  Nicol's  ])rism,  liiterposed  between  the  crystal 
and  the  eye,  its  colour  will  be  I'ound  to  vary  as  the  prism  (and 
consequently  the  plane  of  polarization  of  the  transmitted  light) 
is  turned  round  its  axis. 

The  difference  of  colour  of  two  rays,  ojipositely  polarized,  u 
shown  in  a  very  striking  manner  by  Ilaidniger's"  dichroiscopic 
prism.  It  eonsissts  of  a  elen\  age  rhombohedron  of  calcite  A, 
having  one  edge  nc^arly  an  inch  long,  the  other  two  edges  O'S 
inch  each,  with  glass  prisms  b,  c  of  18^  each,  cemented  on  the 
small  taces  of  a.  At  one  end  is  a  convex  lens,  or  combination 
of  lenses,  d,  of  sucli  focal  length  as  to  show  distinctly  an  object 
about  0'4  inch  fh>m  the  end  B,  seen  by  an  eye  at  the  end  n. 
At  B  is  a  stop,  having  an  opening  l,  about  0*12  inch  square. 

On  looking  through  the  prism,  with  fiQ.  75, 

the  lens  next  to  the  eye,  two  images  i 
of  L  will  be  seen  just  in  contact  witli       jlV  ~ 

each  other.    The  light  of  the  image      ^  "V  

nearest  to  the  edge  of  the  prism  b,  is  ILi  

polarized  in  a  plane  through  the  short 
duigonal  of  a  (in  the  jplane  of  the  paper),  and  the  light  of  the 
image  farthest  from  the  edge  of  the  prism  b,  is  polarized  in  s 
plane  through  the  longer  di^nal  of  a  (perpendicular  to  the  plane 
of  the  paper).  The  phues  of  polarisation  of  the  two  images  of 
the  opening  may  be  also  known  by  observing  the  hour-dasB 
diaped  yellowish  doudSi  discovered  by  Haidinger,  which  have 
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tbfir  axes  in  the  planes  of  polarization  of  the  light  of  the 
squares  in  which  they  are  respectively  seen. 

When  a  plc<H  ln  oinatic  crystal  is  placed  b(  l*  re  l,  at  the  dis- 
tauce  of  distinct  \isiion,  and  tiie  llaidin^'cr  8  prism  turned  ruund 
it?  axis  till  it«  pinner  of  polari7.atj«>n  coincide  with  those  of  the 
crvstal,  the  two  una«;es  of  tlie  ^^quare  optjuiiig  will  show  the 

colours  of  the  oppositely  polarized  peucils  of  which  the  trans- 
mitted light  ia  composed. 

COhOVR. 

250.  Colours  and  their  varieties,  as  arranged  by  AVerner  for 
the  [)ur[)ose  of  being  applied  to  the  description  of  minerals,  are 
iis  follows 

MeialUe  eolourt^ 

1.  Pinchbeck-browiL  Ydlowish-brown,  with  a  metallic  lustre. 
t.  Copper-red.   Tlie  coloar  of  metalUc  copper, 
a.  Bronxe-yellow.    The  colour  of  bronze. 

4.  Brass-yellow.    The  coloin*  of  ordinary  brass. 

5.  Gold-yellow.    The  colour  of  pure  *^(>ld. 

6.  Silver-white.    The  colour  of  pure  silver. 

7.  Tin-w  hite.    The  colour  of  pure  tin  or  antimony. 

8.  Lead-^^rey.    The  colour  oi  pure  lead. 

9.  Steel  i^rey.    The  colour  of  steel  on  a  recent  fracture. 
10.  Iron-black.   A  blackish  grej. 

Non-metnllie  colours. 

1.  Snow-white.    The  purest  white. 

2.  Keddish-white.    White  inclining  to  red. 

3.  Yellowish- white.    White  inclining  to  yellow. 

4.  Ckejish- white.    Pure  white,  with  a  tinge  of  grey  nrisinoj 

from  the  tnmalucemjy  of  the  subatance  in  which  it 
ooeom. 

ft.  Greenish-white.   White  inclining  to  greeniah-grey* 
6.  Milk«white.   The  colour  of  skinmied  milk. 

1.  Blueish-grey.    Grey  niciinitiL:  to  blackish-blue. 

2.  Penrl-^rey.    Grey  mixed  witii  red  and  bhie. 

3.  Smoke-grey.    Brownish-grey,  the  colour  of  thick  smoke. 

4.  Greenish -grey.    Grey  mixed  with  blaeki8h-green. 

5.  Yi'llowiah-groy.    Grey  mixed  with  yellowish-brown. 

6.  Aah-grey.  The  purest  grey,  a  mixture  of  black  and  white. 

1.  Greyish-black.    Black  inclunng  to  ash-grey. 

2.  Veh'et-black.    The  purest  deep  black. 

3.  Grecni>li-M;i<  k.    Black  hoiuewhat  inclininrr  to  g;r©en. 

4.  B: ')wiii<]i-liiiick.    Black  with  yellow i^^h- brown. 
6.  Biueish- black.   Black  mixed  with  blue. 
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1.  Blackish -blue.    Blue  mixed  with  black. 

2.  Azure-blue.    A  very  briglit,  rather  reddish  blue. 
8.  Violet-blu(».    A  pure  mixture  of  red  and  blue. 

4.  Lavender-biuc.    Violet-blue  mixed  witli  ash-fj^^rey* 
6.  Plum-blue.    A  reddish  violet -blue  with  brown. 

6.  Prussian-blue.    The  purest  blue. 

7.  Smalt-blud.   A  pure,  bat  pale  blue.   The  colour  of  0ori 

of  snmlt. 

8.  Indigo-blue.   A  dark  blue  with  black  and  green* 

9.  Duck-blue.   Blue^  with  a  great  deal  of  green,  and  m  little 

black. 

10.  Sky-blue.  A  bright,  rather  greeniah  blue.    The  moun* 
tain  blue  of  painters. 

1.  Verdigris-green.    Bright  green,  much  inclining  to  blue. 

2.  Celandine- green.    IMiieish-green  with  grey, 

3.  ^louiitaiii-grecn.    A  pale,  blueish-green. 

4.  Leek-green.    Green,  \v  ith  a  little  browu. 

5.  Emerald-i^recu.    Th  '  purest  grcMMj  rolonr. 

6.  Apple-green.    Pale  green,  with  a  iilth^  yeiioW. 

7.  Grass-green.    Brigiit  yellowish  green. 

8.  Piatachio-green.    Yeilowiah-green  inclining  to  brown. 

9.  AsparaguB-green*   Pale  green^  with  a  large  piopoirtion  of 

yellow, 

10.  Blackiahogreen.   Piatachio-green^  with  much  black. 

11.  OliTe-green.   GieeUi  with  much  brown  and  a  little  grey 

and  yellow. 

19.  Oil-green.   Greetti  with  much  yellow  and  traoea  of  grey 
and  brown, 

13.  Siakiu-groen.    Bright  green,  with  much  yellow, 

1.  Siil|ilnir-yellow.    Tlu?  eoloiii'  of  piuu;  crvstalUzed  SulphuT. 

2.  iStraw-yellow.    Pale  yt^llow,  with  a  little  ^rey. 

8.  Wax-yellow.    Yellow,  with  grey  and  a  little  brown. 
4.  Honey-yeUow.   Dark  yellow,  inclining  to  reddiah-brown. 
a.  Lemon-yellow.    The  purest  yellow  colour, 
e.  Ochre-yellow.   Yellow  with  brown. 

7.  Wine-yellow.  A  pale  yellow  colour,  with  a  little  red. 

8.  Isabelb-yeQow.  rale  yellow,  inclining  to  yellowiah-brown. 

9.  Orange-yellow.    Telluw,  very  much  inclining  to  red* 

1.  Aurora-red.    Bed,  with  a  ^n  eat  deal  of  yellow. 
9.  IFyneiuth-red.    Ked,  incliniFij^^  tu  yellowish-brown. 

3.  liru  k-red.    Bright  red,  iuclining  to  yellow iish- browu  aud 

grey. 

4.  Scarlet-red.    Bright  red,  with  a  litth*  yellow. 
6.  Blood-red.   A  dark,  rather  yeliowiah-red. 
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6.  Flos^h-red.    A  pale,  rather  yellowish-red. 

7.  C;innme-red.    The  pure  red  colour  of  carmine. 

8.  Cochineal-red.    Bed,  with  » little  bhie  and  grej. 
Hose-ied.    Pale  carmine-red. 

10.  CfiiDBon-red.    Bright  red,  with  a  little  blue. 

U.  Baach-bkMaom*red.    Plale  crimson-red  in  feebly  tnmi- 

Ineent  snbstanees. 
IS.  Colnmbine-nd.   Bark,  blacldah  crimson-Ted. 
la.  Cherry-red.    Bark,  rather  browniBh  coehineel-red. 
14.  Rt)wnish-rod.    Red,  with  a  great  deal  of  brown.  The 

colour  of  reddle. 

1.  Hedili^li-brown.    Brown  mixed  with  a  creat  deal  of  red. 

9.  Clove-b i  '  l  A  n .    Dark  clear  brown,  incliuiug  tn  violet-blue. 

3.  Hair-brown.    Bro\NTi,  with  a  little  yellow  and  y. 

4.  Broiooli-brown.    A  eolour  iuteriuediate  between  livep- 

brown  and  violet-blue, 
s.  Cbesnut-brown.    The  pnieet  brown  colour. 

6.  Yellowish-brown.    Brown,  with  a  great  deal  of  yellow. 

7.  Wood4>fown.    Brown,  with  yellow  and  grey. 

8.  Irrer-brown.    Brown,  indining  to  green. 
BbMskiab-brown.   Brown,  with  a  great  deal  of  black. 

iridetemce  ia  occasionally  observable  on  the  sniface  of 
wactals,  but  it  is  not  an  essential  character. 

OpsUicenec  in  different  degrees  is  ako  occaeionaUy  ob- 

serrsble,  cxhibitiutr  ditlerently  coloured  light. 

1;  a.l:^o  oceasionaily  happeiis,  ad  in  a  qjoen  Tariety  of  iluor, 
that  the  colour  exhibited  by  traiisTnittcd  light  differs  from  that 
occasinned  by  reflexion.  In  corilierite,  epidoto,  and  many  other 
minendji,  the  cx>lour  by  transmitted  ligbt  varies  with  the  direc- 
tion in  whieli  it  ia  viewed.  This  property  is  denoted  by  the 
teem  pleochroism. 

TSOSFHOBSSCXHCB. 

S61.  Ifany  Tarieties  of  flnor  and  diamond  begin  to  shine  in 
tibe  dark  at  a  temperatore  bdk>w  that  of  boiling  water.  HttOTy 
aiMftite,  dolomite,  diamond,  many  varieties  of  ^cite,  and  some 
other  minerals,  phosphoresce  at  a  temperatiu^  below  that  of 
red  heat.  Jilcudc  Ixom  Kapnik  shincb  when  scraped  or 
scratched. 

Many  varieties  of  dnloinite  and  calcite  frequently  emit  lii^ht 
^lien  struck  with  a  hfinnuer.  Two  pieces  of  quarti^  phospho- 
resce when  rubbed  agaiu^t  each  other,  either  in  air  or  under 
water. 

Gypsmn,  fliMr,  cakitey  anigonite^  amber,  and  especially 
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some  varieties  of  diamond,  become  luminous  in  the  dark  aittr 
exposure  to  suu-light.  After  being  heated  several  times,  or  too 
stronglj',  8orae  of  these  minerals  lose  the  property  of  phos- 
phorescing:, but  regain  it  on  having  a  charge  of  electricity  trans- 
mitted through  them  or  over  their  sui&ces* 

STBEiLK. 

252.  This  character  may  be  examined  either  by  scratching  the 
mineral  with  a  point,  harder  than  itself,  or,  wlicn  not  too  hard, 
by  rubbing  it  upon  a  piece  of  unglazed  porcelain.  Where  it  is 
required  only  to  ascertain  the  colour  of  the  powder,  the  rough 
sur&ce  will  in  manv  cases  suffice,  but  the  point  will  be  found 
more  readily  applicable  and  more  generally  useful.  A  writing 
diamond  wul  scratch  all  other  minerals,  but  it  will  be  well  to 
use  occasionally  coarser  points,  as  a  fragment  of  corondom  or 
quartz,  or  a  pomt  of  hard  steel. 

The  application  of  the  point  may  produce  a  rough  or  a  smooth 
line,  and  with  or  without  powder.  Where  powder  is  produced, 
it  may  be  either  white  or  coloured,  and,  if  coloured,  it  may  be 
of  the  same  lint  as  the  mineral,  or  diti'erent  Ixom  it.  The  lustre 
of  the  smooth  line  is  sometimes  greater  than  that  of  the 
mineral. 

The  streak  i.s  distinguished  as  shinin*?.  dull. 
The  powder  is  white,  grey,  coloured^  the  the  mineral^ 

different  iirom  it. 

SEOTILIIX  AXJ}  MALLEABILIIX> 

253.  A  few  minerals  may  be  cut  into  dices  with  a  knife,  and 
are  then  termed  sectile. 

Some  may  be  extended  under  the  iiammcr  j  but  both  of  these 
characters  are  of  very  limited  use. 

7LEZIBILITT. 

254.  Thin  in  a  character  of  very  limited  applici\tion,  there 
being  but  lew  minerals  that  are  capable  of  being  bent.  ^\jnong  | 
these,  some,  as  tale,  are  simply  flexible,  and  retain  the  bend  | 
without  any  tendencN  to  return  to  their  previous  state;  while 
mica  is  both  flexible  and  elastic.  Some  minerals  also,  as  kyaTute. 
are  flexible  from  one  locality,  and  not  so  from  another,  wliii  h 
precludes  this  from  becoming  a  generally  detcrmuiative  cha- 
racter. 

FRA:?fGIBILITY. 

255.  This  character  denotes  that  condition  of  minerals  whidsb 
renders  them  brittle  or  tough  in  yeiy  different  degreea|  mi^ 
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alttofi:r}i  the  moajsurcd  of  those  differences  are  not  laid  dowTX, 
tie  cLiracttT  itself  will  be  iisetul  wlien  it  eaii  he  iiscrrtaiiied 
nitiiout  destrcn  in^  tiie  ispecinien  under  examination.  The  usual 
Idt  it  a  Uow  with  a  hammer* 


Generally  fragments  of  transpa- 
rent or  cleavable  Tarieties. 


HASBKB88. 

TluB  term  expresses  the  degree  of  force  with  which  the 
particles  of  which  minerals  are  composed  are  held  together. 

Haidnessi,  denoted  bj  h,  a  character  of  considerable  im* 
portanee  in  (he  defeennination  of  mineral  species,  as  it  maj  be 
mij  aaeerUined  whenever  required.  But  it  is  mnch  to  be 
Rgieited  tiiat  the  oomparati?e  hardness  of  all  minerals  has  not 
bm  mofe  exaetlj  ascertained,  so  as  to  allow  of  anarrangement 
of  the  entire  series  in  the  order  of  this  property. 

257.  The  following  is  a  seale  to  which  the  comparative  hard- 
ness of  minerais  is  commonly  re^jprred  :— 

1.  TUe. 

2.  Bock  SUt. 

8.  Calcite. 

4.  Fluor. 

5.  Apatite. 

6.  Pel  spar. 

7.  Quartz. 
8*  Topaz. 

9.  Corundum.  1 
10.  Diamond.  J 

The  hardness  of  caleite  is  said  to  be  3  ;  that  of  lopax  8  ;  and 
any  mineral  whose  hardiie^^  is  between  that  of  any  two  conse- 
cutive numbers  in  the  above  scale,  is  rri^arded  as  |,  or  |  of 
the  difl'erence  between  sucti  numbers,  or,  as  it  is  coniniouly  ex- 
pressed, '25,  *5,  '7o  harder  than  the  lowest  number  of  the  two ; 
but  u  ithin  these  limits  there  is  no  scale  of  hardness  jet  con- 
stracted. 

The  portion  of  a  mineral  to  be  examined  should  in  all  respecta 
be  pure  and  perfect^  as  the  slightest  degree  of  decomposition  or 
mixture  of  fiweign  matter  in  one  part  of  a  specimen  will  render 
tlie  hsrdness  of  that  part  diflferent  from  that  of  contigaoiis  por- 
tions. The  natural  external  suHaoee  of  minerals  are,  perhaps, 
fBneriilly  harder  than  the  cleavaj^e  planes,  and  the  solid  angles 
harder  than  the  flat  surfaces.  It  has  also  been  luund,  that  the 
luudne?s  differs  in  different  directions  of  the  crystals,  it  being 
readijj  obiH^rved  in  mica  that  the  cd^r  of  a  plate  of  this  mineral 
will  scratch  its  plane  snrface  :  and,  geuierally,  the  faces  parallel 
k)  the  best  cleavages  are  the  sol  test. 

The  method  hitherto  employed  for  ascertaining  the  cooxn 
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parotide  bardneM  of  minerals  ia,  hj  attempting  to  acmtdi  the 
aubataaoe  to  be  examined  by  some  of  the  minerals  of  the  idxnre 
scale,  and  thus  approximating  to  its  degree  of  hardness;  or, 
with  a  sharp  comer  of  the  substance,  try  to  scratch  m  smootii 

surface  of  the  successiTe  members  of  the  scale,  begianing  st 
^0.  1,  if  necessary  ;  but  for  most  niinerab,  not  being  metallic 
ones,  ^o.  3  ^vill  be  suftlcicutly  luw. 

Where  the  substance  neither  scratches  nor  is  scratched  by 
any  member  of  the  scale,  the  hardness  of  the  two  minerals  is 
equal.  When  it  scratches  \\w  softer,  and  is  scratched  bv  the 
harder  of  two  consocutive  mcinbers,  si  nearer  approximation  to 
its  relative  hardness  is  required.  To  ascertain  this,  let  the 
three  niinerals  be  passinl  wue'cessively,  with  sli<^ht  pressure,  over 
the  surface  of  a  hard  tiiu  tile,  one  end  of  which  should  l)e  held 
in  the  hand,  and  the  other  rest  on  a  table,  when  the  different 
degrees  of  resistance,  and  the  sound  produced,  will  indicate, 
with  greater  or  less  exactness,  ^he  intermediate  hardness  of  the 
substance  examined*  The  three  minerals  should  nearly  corre- 
spond in  form,  size,  and  surfaces  applied  to  the  file.  It  requires 
some  little  practice  with  the  file  to  be  enabled  to  use  it  with 
effect^  and  some  care  to  preserve  it  in  a  state  fit  for  use. 


SPECIFIC  OBA.YITT. 

259.  This  term  is  used  to  express  the  relative  weights  of 
equal  volimies  of  different  bodies.  A  volume  of  distilled  water  at 
the  temperature  of  60°  F.  or  15*55  C,  beinj^  employed  aa  the  unit 
with  which  all  others  arc  compared.  Thus  tlie  specific  ^^raTity 
of  water  is  said  to  be  l,  and  that  of  silver  about  lo^  ;  meanmg, 
that  a  mass  of  silver  of  equal  bulk  with  any  given  quantity  of 
water  will  wei<^h  iu|  times  as  much  as  the  water. 

Tiie  method  of  ascertamiug  this  property  of  matter  is  to 
weii^h  a  portiou  of  the  body  to  be  examined  in  air,  atu!  in 
distilled  water,  at,  or  near,  tlie  temperature  of  go®,  when  it  will 
be  found  to  wei^di  less  than  in  air,  the  dillerence  beint;  equal  to 
the  weight  of  a  bulk  of  water  exactly  equal  to  that  of  the  pieee 
of  mineral  weighed. 

The  mineral  to  be  weighed  should  be  free  from  foreign 
matter,  from  disintegration  or  decaj  of  any  kind,  and  shoidd 
contain  no  cavities.  When  these  are  suspected^  the  ^nfrrJ 
should  be  reduced  to  firafments,  or  coarse  powder. 

The  specific  gravi^  of  a  body,  in  mineralogy,  ia  the  ratio  of 
its  weight  to  that  of  an  equal  volume  of  water  at  a  giTen  Um^ 
perature  (usually  60^  F.,  or  is^'SS  C). 

The  following  are  the  practical  methods  of  finding  thespecSb 
grayiiy  of  minmla: — 
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260.  Let  a  fra^nnent  of  the 
solifi  be  ?«u?5pen(led  by  a  hair,  or  a 
verv  tiue  wire,  irom  a  iiook  on  the 
im  jer  side  of  one  of  the  pans  of 
ft  dtfjiole  balance,  the  suspend- 
ing throada  of  which  are  ahortef 
Umii  those  of  the  other  pen. 
Let  9  be  weight  of  the  iniiienl  in 
sr,  m  its  af^perent  weight  when 
WMpcnded  in  water,  o  its  specific 
gniTity.    GThen,  approximately, 


no.  76. 


to  —  X 


When  great  aoeoracj  is  required,  the  weight  of  the  air  dia- 
plaoed  bythe  minmd  mnst  be  taken  into  account.  Let  this  be 
tk  Then 

_    1^  +  # 


10  +  w  —  a? 


A  doable  hook  of  pUtinnm  wire  (fig.  77), 
raapended  br  ft  fine  wire»  rsasf  be  naed  for 
sapportincr  the  frainnent  to  be  weighed. 

^en  ^he  f^i^a  are  too^aU  to  be 

weiiihed  sinirlv,  thev  iiiav  be  contained  in  a 
small  cup  iuade  of  thin  glass  tube,  and  held 
by  ft  wire  twisted  about  the  rim  (fig.  7d),  or  a 
thin  platinum  onicible. 

To  find  jr,  tlie  apparent  weight  of  the 
mineral  in  water,  we  must  subtract  the 
af^aient  weight  of  the  hook  or  cup  in 
water,  from  the  apparent  weight  of  the 
nunend  together  with  the  hook  or  cup,  in 
water.  The  yalne  of  s  may  also  be  round 
in  the  firiCbwing  manner: — put  weights  into 
Ae  pan  m  till  thej  balance  the  mineral  to- 
gether with  the  hook  or  cup  suspended  in 
wvler  from  the  pan  d.  Remove  the  mineral, 
learinL;  the  hook  or  cup  suspended  in  water. 
Then  x  is  the  weight  which  must  be  placed 
in  D  in  order  to  restore  the  equilibrium. 

Bubbles  f>f  air  are  very  apt  to  attach 
themi*elve3  to  the  mineral  when  immersed 
in  wat«r :  these  must  be  earet'ullv  removed 
before  weighing*  The  only  certain  war  of 
doing  this  is,  by  making  the  water  in  which 
tiw  mineral  ia  anspende^  boil  hriakly  for 


no.  77* 


JIG.  78. 


minufces*  The 
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uliolo  must  tlien  be  left  to  cool  down  lu  nearly  tlie  tempcratiu^ 
of  the  air  bctbro  woit^hinf;^. 

The  vessel  contaiuiiij^  the  water  shoulil  be  as  hiri^e  as  eon- 
"sciiii  iiic  will  allow.  AVIieii  it  is  too  amall,  the  resiults  are  apt 
to  be  erroneous,  in  eoTisi  queiiee  perhaps  of  a  eireulation  of  the 
water  whea  its  temperature  dilYers  slightly  from  that  of  the  air. 

261.  When  the  substanee  floats  in  water,  the  double  ho^ik 
must  be  made  to  clasp  it,  and  be  heavy  enough  to  cause  the 
whole  to  sink.  Proceed  to  weigh  as  before ;  and,  approiimately^ 

10 

o  =  — -— . 

Or,  u  being  the  weight  of  the  air  displaced  by  the  mineral, 

o  =  . 

w  +  u  +  X 

To  find  jr,  in  this  case,  we  must  subtract  the  apparent  weii]^ht 
of  the  hook  together  with  the  mineral  in  water,  froui  th^ 
apparent  weight  of  the  hook  alone  in  water. 

Mint^rak  soluble  in  \satcr  must  be  weighed  in  oil,  the  weight 
of  which,  relatively  to  that  of  water,  must  be  ascertained. 

2G2.  The  folio  wing  method  also  admits  of  considerat^le  ac- 
curacy 

A  glass  cup,  like  the  annexed  figure,  with  its  sia,  79. 
rim  ground  trmy  plane,  provided  with  a  lid  of  glass^ 
also  ground  plane,  is  to  be  filled  with  water,  closed, 
and  any  water  adhering  to  the  outside  carefully 
wiped  off.  The  cup  is  then  to  be  weighed  in  any 
deucato  balance.  r(ow  put  the  mineral  into  the 
cup,  close  it  with  the  lid,  wipe  off  the  water  ad* 
lieriug  to  the  outside  of  the  cup,  and  weigh  it  as  before.  Let 
to  be  the  weight  of  the  mineral ;  x  the  weight  of  the  eup  filled 
with  water;  y  the  weight  of  the  cup  conUmiing  the  minerai, 
and  filled  up  with  water.    Then,  approximately, 

o  = 


w  +  jr  —  y 

Or,  u  being  the  weight  of  the  air  displaced  by  the  mineral, 

w  u 

G  =  • 

The  eseape  of  water  between  the  rim  of  the  cup  and  its  Vid 
may  be  |)revented  by  coatin;;  the  imder  suiiaee  of  the  lid  wnu 
a  very  thin  film  of  grease,  or  turpentine.  Glass  cups  should 
be  pro\iJe(l  of  different  sizes,  and  the  smallest  used  that  is 
capable  of  containing  the  mineral. 

203.  The  same  cup  may  be  used  in  iiuding  the  specUic  grari^ 
of  a  liquid. 

Let  a  be  the  weight  of  the  lid  and  cup  filled  with  the  liquid^ 
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V  the  weight  of  the  lid  and  mp  iiUcd  with  water,  w  tho  weight 
of  the  lid  aud  empty  cup.    Then,  approximately^ 

Q  —  ■  . 

y  —  w 

Oi^  II  bong  the  weight  of  the  air  contaiiied  in  the  cup, 

264.  Where  extreme  precision  is  required,  the  exact  tenipera- 
!  :n-  ot'thf  air  and  water  filvouhl  be  recorded,  aud  the  expansibility 
w  ihe  body  weighed,  relatively  to  that  of  water,  ascertained. 

SpeciiK-  gravity  is  an  important  distinctive  charact(^r  of 
aiineral?.  and  has  been  observed  with  much  exactness  ;  but  as 
it  n^uirejs  a  delicat*^,  and  not  easily  ]M)rtablc  apparatus,  it 
coDDot  he  aseertauied  with  sufficient  readiness  aud  facility  to 
render  it  useful  iu  the  immediate  determination  of  mineral 
species.  No  reliance  can  be  placed  upon  the  very  rade  estimate 
of  this  character  when  measured  only  by  the  hand  i  and  the  re* 
suits  of  weighing  by  Kicholson's  aneometer,  even  as  improved 
byHohst  moat  be  regarded  as  little  more  than  a  rough  ap- 
praxiiDilaon  to  the  tme  differences  of  weight. 

KAOnTIBK. 

2^.  This  property  is  used  in  mineralogy  only  to  distino^iii?^h 
some  of  the  orea  of  iron.  A  feebly  magnetized  needle  may  be 
employed  to  ascertain  the  exifitence,  and  the  degree  and  kind, 
of  magnetiBm  in  a  mineral ;  and  also  whether  it  has  polarity, 
which  may  be  known  by  its  attractuig  one  pole  of  the  needle 
when  one  part  of  the  specimen  is  hehi  towaros  it,  and  repelling 
the  name  pole  when  another  part  is  presented  to  it.  Cobalt 
ndniefcel  are  sH^tij  magnetic. 

The  following  substances^  called  'magnetic^'  are  attracted 
br  either  pde  ca  a  magnet : — Iron,  nickel,  cobalt,  manganese, 
<U>hn».  cenuro,  tiSm.  palladium,  platinum,  osmium. 

The  following,  called  '  diamagnetic,'  are  repelled  by  either 
pole  of  a  magnet: — Bismuth,  phosphorus,  antimony,  zinc, 
tin,  cadaiium,  sodium,  mercury,  lead,  silver,,  copper,  gold, 
awenic,  uranium,  rhodium,  nidium,ischeelium.  y 

The  substances  are  arranged  nearly  in  the  order  of  the 
intensity  of  the  power  by  which  they  are  attracted  in  the 
bnmer  case,  and  rqieUed  in  the  latter. 

XJLECI&ICIXT. 

268.  l%is  is  intexesting  rather  as  a  physicsl  property  than  a 
discicter  of  niuoli  use  in  either  descriptiTe  or  determinatiTe 
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mineralogy.  It  may  be  produced  in  niiiiiv  imnerals  by  frietiozii 
in  some  bj  heat ;  and  in  calcite  by  pressure, 

267.  The  electric  needle  ih  a  fine  rae-  ™- 
tallic  wire,  having  knobs,  a,  b,  at  each  end, 
suHpendfd  bv  n  dry  Klanvent  of  irnspun 

silk.  If  a  jstiek  oi'  sealing-wax  lie  rubbed 
with  a  woollen  cloth,  and  buniL:!)!  near 
either  end  oi  the  needle  ab,  the  ruA  of  the 

needle  will  be  attracted  by  the  sealiii^jj-wax,      ^  ^ 

and  adhere  to  it.    Eepeating  this  process,    • 

if  requisite,  the  end  of  the  needle  w  ill  at  last  be  repel  lt  d  hr 
the  sealing-wax.  The  needle  is  now  said  to  be  charged  with 
rainouB  electricity.  In  like  manner,  if  a  rod  of  glass,  rui^lvii 
with  silky  be  brought  near  either  end  of  the  ne^e,^  it  will  at 
first  attract,  and  finally,  repel  it.  The  needle,  in  this  case,  is 
said  to  be  charged  with  reainoug  electricity-.  Two  bodies 
charged  with  the  same  kind  of  electricity  repel  each  other,  and 
two  Dodies  chaiged  with  different  kinds  oi  electricity  Attract 
each  other. 

A  needle  chareed  with  either  kind  of  electricity  is  attracted 
'by  all  bodies  in  their  natural  state,  as  well  as  by  bodies  charged 
with  the  opposite  kind  of  electricity;  consequently,  the  oaal^ 
inMible  test  of  the  kind  of  electricity  with  wnich  any  bo^  is 
charged,  is  the  repulsion  of  one  of  the  ends  of  a  needle  duu^ed 
with  the  same  kind  of  electricity. 

The  resinous  electricity  is  fr^uently  called  negative,  and  tbe 
vitreous  electricitv'  positive. 

Some  minerals  are  conductors,  and  others  non-couductors  of 
electricity. 

Tsitre,  lluor,  apatite,  aragonite,  and  epidote  are  amonc^  those 
w  hieh  aeipiire  resinous  electricity  by  friction ;  and  sulphur, 
wi)Il'rain.  tantnlit^,  niispickel,  and  oxide  of  tin  among  those 
whieh  ai*quire  vitreous  electricity. 

The  kind  of  electricity  varies  aisu  in  the  same  mineral, 
according  to  the  smoothness  or  roughness  of  the  surfaces. 

268.  Some  crystals,  as  long  as  they  are  exposed  to  an  incmdng 
temperature,  exhibit  vitreous  electricity  at  some  points  of  thcar 
■urnce,  and  resinous  electricity  at  other  points.  While  the  tem- 
perature m  sinking,  these  points  are  chareed  with  the  appoAe 
electricities.  Such  cxystals  are  called  pyroelectric.  Thepomtsat 
which  an  ascending 'temperature  derelopes  vitreous  electricity 
are  called  analogous  pms  by  lUess  and  G.  Boae;  and  ttia 
points  at  which  it  (noduces  resinous  electricity  antflogoos 
poles.  While  the  crystal  is  cooling,  the  analogous  poles  eixliflNl 
resinous  electricity;  and  the  antUogoua  polsB  ntreous  oke- 
tricify. 
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TOUCH. 

269.  This  character  ia  ao  hmited  in  ita  application  aa  to  be  of 
little  aemoe  in  distinguishing  minerals.  Steatitea  haye  a  more 
or  leaa  greasy  feel ;  and  dry  pulverulent  substances,  aa  chidk, 
are  what  ia  termed  meagre  to  the  touch.  Botweoii  these  ex- 
tvemea  tbtTo  are  intermediate  degreea  and  kinds  of  sensation 
experienced  by  the  touch,  but  they  are  not  of  sufficient  im- 
portance to  have  received  much  attrition  from  mineralogiats. 

SKSLIr. 

270.  Some  minerals  emit  an  earthy  smell  when  breathed 
upviu  ;  others  produce  peculiar  odours  when  struck  with  :i  ham- 
mer :  that  so  produced  in  some  of  the  ores  of  cobalt  aiul  arsenic 
resembles  garlic ;  those  of  selenium,  when  heated,  exhale  the 
odour  of  horsem(li>h  ;  and  sulphurets  that  of  sulphur;  and 
^u>^ie  varieties  of  ealcitCj  whicli,  in  coubt,H|uence,  bear  the  name 
of  biliiK>toue,  iT've  out  an  oftensivr  smell  when  broken.  But 
it  is  a  yery  iiTiiniportnTit  character,  except  as  to  its  Ix  iiil,^  1ho 
mean -4  of  detectuig  the  prt^uce  of  s^enium,  araonic,  and  aul- 
phur  in  minerahi. 

TA8TB. 

271.  This  quality  is  perceivable  in  only  the  ftw  jsohible  sub- 
ptanees  which  are  admitted  as  miiieralogical  species^  and  will  bo 
noticed  in  their  t»everai  descriptions. 

cwmicjo*  coifSTiTunoir. 

272«  There  are  known  at  peaent  sixty-two  elementaiy  or 
nndeoomposed  substances,  which,  with  the  exception  of  some 
recently  discorered,  of  wMch  the  properties  are  not  yet  ^y 

a^t  rtained,  may  be  classed  as  follows  :— 

1.  Xon-metallic  elements. — Imperfect  conductors  of  elec- 
tricity and  heat 

Gaseous.— Oxygen,  hydrogen^  nitrogen,  chlorine,  fluorine. 
Iji^uid. — Bromine. 

Solid* — Carbon,  phosphorus,  sulphur,  boron,  selenium,  iodine, 
■Qieon. 

2.  Metallic  elements. — Good  conductors  of  electricity  and 
heait,  with  the  exception  of  mercury  solid. 

a.  Light  metals,  having  a  strong  affinity  iat  oxygen. 

Metals  of  alcaliea  and  alealine  earths. — ^Potasaium,  sodium, 
litUum,  baryum,  strontium,  calcium. 

Metals  of  eartha.— Magnesium,  lanthaninm,  yttrium,  ghicium, 
afammivm,  droonium. 

A.  Heavy  anetals. 

a.  Ibtflla  not  redneible  to  a  metaUie  state  by  heat  alone* 

B  2 
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Brittle  and  difficult  to  fuse. — Thorium,  titanium,  tantalum, 
8clieelium,  molybdenum^  Tanadium,  ch3N>mey  uranium^  manga- 
nese,  cerium. 

Brittle  and  easily  fusible  or  volatile. — Arsenic,  antunony, 

tuUuriimi,  bismuth. 

Malleable. — Zinc,  cadmium,  tin,  ieud,  ii*ou,  cobalt,  nickel, 
copper. 

/5.  IVfetak  reducible  by  heat. — Mercur)-,  silver,  gold,  pk- 
tinuiu,  palladium,  rhodium,  iridium,  osmium. 

The  remaining  substances,  the  properties  of  which  are  not 
fully  known,  are  didymium,  erbium,  terbium,  niobium,  peii>- 
pium,  nurium,  ruthenium. 

273.  SymboU  and  Univalents  of  the  JElemmti. 
{jhken  principally  from  JVe«0ftttff.) 


Aliimminm 

Al 

170*42 

Antimony 

Bb 

1618*90 

Arsenic 

Mm 

988-48 

Baiyum 

Ba 

864-86 

Bismuth 

Bl 

2660*76 

Boron 

B 

186-81 

Bromine 

Br 

999*68 

Cadmium 

€d 

896-77 

Calcium 

C» 

860*00 

Carbon 

0 

76*00 

Cerium 

C6 

690*80 

Chlorine 

CI 

448*80 

Chrome 

Cr 

849*88 

Cobalt 

Co 

368*44 

Copper 

Cu 

39600 

Didvmium 

D 

620*00 

Erbiuiu 

B 

Fluorine 

B 

235'71 

Glucium 

0 

68*08 

Gold 

▲u 

2456*72 

TTvdrogen 

H 

12*50 

iudino 

I 

158o"o7 

Ii'idium 

Ir 

1232  00 

Iron 

Fe 

360*00 

Lantlianium 

Ja 

688*00 

Lead 

Pb 

1294*50 

Lithiimi 

L 

81*85 

^Magnesium . 

Ms 

167*76 

^tfanganeee 

Ma 

844*44 

Mercuiy 

Hs 

1860*80 

Mo^bdamni 

Mo 

696-10 

Xickel 

Bl 

869*14 

ISiobium 

Bb 

Nitrogen 

B 

176-86 

Norium 

Br 

Osmium 

Ot 

1848*80 

Oxygen 

O 

100*00 

Palladium 

Td 

669*64 

Pelopium 

n 

Phosphorus 

p 

891-66 

Platinum 

Bt 

1883-60 

Potash 

K 

488*94 

Khodium 

B 

668*00 

Ruthenium 

Bt 

Scheelinm 

W 

1188-40 

Selciiiuiu 

Bd 

49.5 -30 

Silicon 

81 

18488 

Silver 

As 

1349  01 

Sodium 

y% 

287  17 

Strontium 

Sr 

54^f^o 

Sulphur 

8 

20v'  ■  nil 

Tantalum 

T» 

lliH  40 

Tellurium 

Te 

801*80 

Terbium 

Tr 

Thonum 

Tb 

748*90 

Tin 

8a 

735*30 

Titaniimi 

Tl 

301*60 

Uranium 

h 

V 

748*90 

Vanadium 

▼a 

866-90 

Yttrium 

T 

408-60 

Zinc 

£a 

406-60 

Zirconium 

ET 

881-80 
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274*  When  any  two  dements  eombine  chemically,  it  is  found 
Uiat  the  weights  of  the  two  elements  are  as  some  low  multiples 
of  the  numbers,  or  *  eqiiiTalents/  annexed  to  them  in  the  pze- 
oeding  table. 

Thus  one  combination  of  iron  and  Bidphiir  exists,  in  which 
the  proportions  of  the  iron  and  sulphur  are  as  one  equivalent, 
or  360*00  of  the  former,  and  one  equivalent  or  200-00  of  the 
latter;  in  another  combination  of  the  same  elements,  the  pro- 
portions of  iron  and  sulphur  are  as  one  equivalent,  or  360  00  of 
the  IbrnuT,  and  two  cquiMileiit^i,  or  Kuroo  of  the  latter. 

In  one  of  the  compounds  ol  nianganese  and  oxyfjfen,  the 
proportions  of  mungancso  and  oxygen  have  been  fouail  as  one 
LijoivaJent,  or  S^W**  of  manganese,  arid  uiie  equivalent,  or  100  of 
oxygen.  In  another,  as  two  e(|uivalents,  or  t)8«  s8  uf  manganese, 
and  three  equivalents,  or  300  00  of  oxygen.  In  peroxide  of  man- 
piuese.  as  one  i^juivalent,  or  344*44  of  manganciie,  and  two 
equivalents,  or  2uu  ewj  of  oxycfcn.  In  manganic  acid,  as  one 
equivalent,  or  341'44  of  ni:uiL;;inr>o,  and  three  e(|uivn]rTits,  or 
300*000  of  oxygen  ;  in  periuanganie  acid,  as  two  equivak^nts, 
or  ess'88  of  manganese,  and  seven  equivalents,  or  700*00  of 
oi^gen. 

A  compound  of  two  elements  is  denoted  by  the  symbols  of  the 
two  elements  ;  the  number  of  multiples  of  each,  when  greater 
than  one,  being  denoted  bj  fi^;ures  respectively  annexed  to  them. 

Thus  denotes  the  combmation  01  iron  and  sulphur,  consist- 
ing of  one  equivalent  of  eaeh  element;  Fes'  tlie  combination  of  one 
equivalent  of  iron  and  two  equivalente  of  sulphur ;  ifn^o^  the  com- 
bmation of  two  equivalents  of  manganese  and  three  of  oxygen ; 
UmO*  the  combination  of  one  equiviSent  of  manganese  and  three 
oquivalents  of  oxygen.  In  order  to  abbreviate  the  symbols,  equiva- 
lents of  oxygen  are  denoted  by  dots,  one  for  each  equivalent, 
placed  over  the  symbol  of  the  element  with  which  they  are 
combined ;  equivalents  of  sulphur  are  denoted  in  like  manner  by 
accents.  A  double  equivalent  of  an  element  is  denoted  by  ito 
svmbol  having  a  dash  drawn  through  it.  Thus  Mn  denotes  MiiO\ 
denotes  Mn^>^,  Fo  deuotes  reS'. 

The  equivalent  of  a  compound  of  two  elements  is  the  suin  of 
the  equivalents  of  its  components.  Thus  the  equiv;i](  nt  i»l  pro- 
toxide of  iron  FeO  is  350*au  icii  =  ir,o-oo,  the  equivalent  of 
red  oxide  of  ii*on  ve'o^  is  2(35o'ouj  4-  .ifioo'oo)      louu  oo. 

The  law  of  coinbiuation  of  simple  substances  applies  also  to 
iheir  eoiiipouuds,  which  imito  with  each  other  in  (piantlties 
proportiiHial  to  low  multiples  of  their  equivalents.  Tlie  rom- 
bination  is  denoted  by  the  svmbols  of  the  eonq)ounds  having 
the  sign  +  placed  between  them,  and  having  the  number  of 
multi])les  of  each  prefixed. 

Thus  the  mineral  proustite,  consisting  of  three  equivalents 

X  8 
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of  a  sulphide  of  silver  a«s,  siid  one  eqmvalent  of  a  tersolphidi 
of  arsemc  Ats",  is  denoted  bjr  SAis  + 

276 »  CambmaiiofU     Simple  Subslanceu  wUk  Osg^en,  and  tMem 


Adds. 

Nitric  ncid 

NO* 

if 

Siil|)hiiric  acid 

80* 

s 

500  (Ml 

Phospluirie  acid 

•po* 

F 

Boracic  acid 

BO* 

B 

436  31 

Carbonic  add 

oo* 

0 

S76-00 

Oxalic  acid 

C»0» 

440*00 

Silicic  acid  (Silica)  sio' 

SS4*SS 

Arsemous  acid 

As 

18SS*48 

Arsenio  acid 

Am 

1499  4e 

mm*                    •                            •  « 

Antimomous  acid 

SbO' 

Sb 

leis-oo 

Antunonic  acid 

■bO* 

Bb 

SSlSw 

Ohromic  acid 

OrO* 

Or 

«49*S8 

Molybdic  acid 

MoO' 

lib 

896*10 

Vauadic  acid 

TO* 

T 

1156*90 

Scheelic  acid 

WO* 

W 

1488*40 

Tantalie  acid 

T»o' 

r« 

1448*40 

Tit  :i  I  lie  a€id 

TIO* 

fi 

60100 

Staimic  acid 

BnO* 

h 

936*30 

Oxides. 

PotaBb 

KO 

IT 

688*94 

Soda 

2iaO 

887*17 

Lithia 

UO 

LI 

181*86 

Strontda 

SlO 

ir 

646-e 

Barytes 

BilO 

eS4*6S 

Lime 

00 

Ob 

sso-0 

Magnesia 

lUO 

1^ 

S67TS 

AliiTnina 

AlO' 

ll 

e40-S4 

Zircoiiia 

bO 

SSl*t6 

Gluoino 

00 

• 

0 

16S*06 

Tttna 

TO 

t 

602*51 

Thoria 

ThO 

Th 

843- 0 

Protoxide  of  cerium 

CoO 

6b 

074-7 

Oxide  of  bismuth 

BIO' 

JM 

2(>0()-75 

Oxiilc  of  anumuny 

Bb 

191'JO 

Oxide  of  zinc 

ZnO 

Zn 

Gorto9 

Protoxide  c»f  manganese  MnO 

444*44 

Oxide  oi  manganese 

ess'ss 
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Protoxide  of  iron 

t90 

• 

4o0'0 

Ked  oxide  of  iron 

lOOO'O 

Protoxide  of  uraoiiuii 

UO 

• 

IT 
w 

842 '9 

Oxide  of  uranium 

uV 

i78a*a 

Oxide  of  chrome 

OiO 

999*66 

Oxide  of  lead 

FbO 

• 

1894*5 

jvcu  oxiae  oi  coppor 

699*0 

Black  Qside  of  copper 

• 

496*0 

OzidB  of  nickd 

mo 

m 

469*14 

QiidedrooiMli 

HO 

6» 

468*44 

112*6 

Water 

276.  Froporticm      'Bate  tmd  Oxygen  in  100  parU  qf  the 

following  CombinatioM :— 


isaae. 

Jiaae. 

mO 

K 

<i>'iir>i» 

aa^ia 

16^6 

HfO 

Ha 

99*60 

740 

SiO 

74  17 

B6^a 

Ol  o 

88  79 

11^1 

lO 

1 

46  01 

64  99 

OiO 

OK 

79*84 

90*16 

nro 

acr76 

mar 

Bl 

89  87 

10*18 

BiO 

89*66 

10*47 

CdO 

OA 

87*46 

19*66 

mo 

ar 

84-61 

16*40 

Am 

89*19 

10-88 

CM) 

Cb  . 

71*46 

96*67 

PIO» 

Pt 

86*06 

13*96 

MfO 

Ma 

61*90 

38-80 

ShO* 

flTb 

84*32 

16-68 

Al 

6319 

46-81 

finO 

6a 

88*02 

•  11*98 

Cr» 

70-11 

2989 

SnO* 

Sn 

78*62 

21*38 

ZrO 

Zr 

80*26 

1074 

AM)' 

At 

76*74 

24*26 

lUO 

Mn 

77oO 

22  60 

A«0' 

As 

66*19 

34*81 

ibV 

Mn* 

6967 

30*33 

CrO^ 

Cr 

63*83 

46*  17 

ICIO 

M 

78*68 

21*32 

80* 

S 

40*00 

6000 

OO 

Co 

78*66 

21*35 

PO* 

P 

46*99 

66*08 

OiV 

0»' 

71-07 

28*93 

BO* 

B 

81-91 

68*76 

no 

Fe 

77*78 

92*98 

o*o' 

0» 

88*88 

66.07 

70*00 

80*00 

CO* 

0 

97-97 

79*78 

lao 

orio 

6*90 

BM>* 

81 

48*08 

61*97 

no 

ft 

99*88 

7-17 

TO* 

H 

96*96 

74*06 

9ri6 

8*84 

OlO' 

CI 

46*99 

68*01 

277.  Ck^mbi nations  of  Simple  Substances  with  Sulphur^  and 

their  EguivalenU, 

Veraolphide  of  antimony    aba^       &  98i9*9 

IhraaUude  of  araenic      Aof       !•  1666*48 

BianlpUdeof  tin            aaa*       ia  1186*8 

Sulphide  of  lead              Pba  1494*6 

Sulpliiilr  <A'  iron                FeS          re  660*0 

Bisulphide  of  iron              FeS*         fe  760*o 

Dibuipliide  of  copper        cu's        ^  992  0 
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OuS 

6n 

6INI-0 

Ag9 

En 

1540*01 

ZoS 

606-69 

in 

936-3 

Snlpbide  of  copper 

Sulphide  of  silver 

Sulphide  of  ziuc 
Sulphide  of  tin 

■ 

Dmorphum* 

278.  The  term  dimoq)hism  is  used  to  express  the  property 
possessed  hy  &ome  substances  (both  simple  and  compound),  of 
crystallizing  in  formsy  which  have  been  regarded  as  constituting 
dmerent  crystalline  species.  Thus,  carbonate  of  lime,  cac, 
crystallizes  as  calcite  in  forms  belonging  to  the  rhombohedral 
system,  and  as  ami]:onite  in  fonns  belonging  to  the  prismatic 
system.  Titanic  acid,  fi,  as  brookite,  is  prismatic  ;  as  anatase, 
m^ramidal;  as  rutile,  also  pyramidal,  but  with  parameters 
difiering  &om  those  of  aoatase.  The  following  substances  also 
are  dimorphous  :—c,  s,  irus,  HsI,  BsCI,  7es',  im,  %b,  xs,  kk, 

ihSH',  ilaPHS  KSHS,  PbS  + 


Isoniorphism. 

279.  It  was  first  obser?ed  by  Mitscherlich,  that  many  groups 
of  substances,  simple  or  compound,  having  an  analogous  constitu* 
tion,  crystallize  in  forms  of  the  same  crystalline  species,  or  of 
species  diflTering  but  Uttle  in  their  an-k^s.  Such  -roups  of  sub- 
stances  are  said  to  be  isomorphous,  homoeomorphous,  or  plesio- 
morphous. 

Thuf>  ahauiua,  ai,  red  oxide  of  iron,  fe-,  oxide  of  chrome,  cr, 
crystallize  in  lorms  of  the  rhouiboluHli  al  system,  the  angles  of 
which  do  not  dider  more  than  a  few  minutes  from  each  oth-  i . 
Carbonate  of  lime  (as  caleite)  cac,  of  mag^nesia  y^r,  of  pro- 
toxide of  iron  rer,  of  protoxide  of  manganese  Mnr,  f»f  oxide  of 
zinc  ZnC,  crystallize  in  isomorphous  forms  of  the  rh(tnil>ohedral 
system.  Carbonate  of  lime  (as  arai;onite)  cac,  oi'  bar^'tes 
BaC,  of  strontia  src,  of  oxide  of  lead  i'be,  ervstallize  in  iso- 
morphous forms  of  the  prismatic  system.  Sulphate  of  barytas 
Bas,  of  strontia  srs,  of  oxide  of  lead  PbS,  have  isomorplious 
forms  of  the  prismatic  system.  Hydrous  sulphate  of  soda 
it'BSH**,  seleniato  of  soda  i^aseu'*,  and  chromate  of  soda  ifacrri'*, 
have  isomorphous  fonns  belonging  to  the  oblique  system.  Sul- 
phate of  potash  is,  seleniate  of  potash  KSe,  chromate  of  potash 
KOr,  manganate  of  potash  khq,  have  isomorphous  forms  of  the 
prismatic  system.  Gypsum  daiif,  sulphate  of  iron,  with  two 
equivalents  of  water,  iesH*,  hydrous  seleniate  of  lime  Cased*, 
have  isomoiphous  forms  of  the  oblique  ffvstem.  Sulphate  of 
soda  Kas,  seleniate  of  soda  &&e,  sulphate  of  oxide  of  silver  isf» 
seleniate  of  oxide  of  silver  As9e,  have  isomorphous  forms  of  tl* 
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prismatic  system.  Seleniatc  of  oxide  of  copper  Cuseii'j  sul- 
phate of  oxide  of  copper  cnSH*,  sulphftte  of  protoxide  of  man- 
rnnefle  MbSh\  haye  isomorphoiis  forms  of  the  anorthic  system. 
Antiiiionj,  bismuth,  arsenic,  and  tellurium  crystaUize  m  iso- 
morphous  rhombohedrons.  Sb  and  ajb  cn'stallize  in  isomoiphous 
forms  of  the  prismatic  ^stem,  and  also  m  octahedrons. 

The  following  table,  extracted  principally  from  Erankenheim*s 
'  System  der  Kiystalle/  exhibits  most  of  the  isomorphous  groups 
known  at  present 


Cubic. 


On;  As;  Au. 
C4;  Pb;  Eg;  Pd. 

PUS  i  PbSe  J  PbTe. 

m';  Has'. 

JIi'aa;  ITi'sil. 
Co9*  -|-  CoA« ; 

yia'  +  niaji; 

Kia'  4-  2liSI»« 

^^Ai  +  Fe^Ai ; 
4m*  1b  +  i'ib. 

Ulil ;  Znll ;  ilnli  ;  CoAl ;  Znf^  ; 


As:  Sb. 


is  +  AlV  + 
ilS  +  ilV  +  H** 

irH*s  +  AlV  + 

tS  +  IbV  + 

ii.s  +  t»V  +  H" 

LIS  -I-  S^  +  H** 
iiH*6  4-  *V      -j-  li" 


K8  -f  4r  5'  +  H** 

LIS  -I-  ^s'  4-  if  * 

ra*S  +  4*  8*  +  H^* 

c»a*  -h  Aisi 

MfSi'  +  Aim 

FeSi'  4-  AIM 
MaSi'  +  AiSl 

OiSt*  +  feSl 

&SI*  -h 

OoPH*;  NIPH*;  MgPH*. 
KBr;  ISaCl;  iiBr. 
BaK;  SrN;  Pbif. 

C»P;  Ka;  laa;  AgQ;  KBr; 
KI ;  2r»a ;  KsBr ;  Nal ;  TE ; 
ir«F;  TBr ;  TI ;  KrI ;  m*CL 


B  5 


xoi  -f 

KOI  -j- 
KCk  + 

K  n  *a  4- 

sn^ci  -f 


PtCl' 

PbCl* 

IrOl* 

OiCl* 

SaCl' 

BbCI* 

pta* 

V<1  Cl* 

IrCl* 

SnCl* 

1*1  iir' 
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SVC*  -t-  Hf  m* 


PyramidaL 


Jii'bli';  Nrsell'i  /aiSeU\ 


CttClKClli';  CuClNU^Clu'. 


Khuiububedral. 
Bl;  8b;  To;  Oilr 


ll;  f!l 

8Pb*P  +  FbQ 
SFb^Ii  +  Pba 
SOftP  +  0»P 

£ftO;  itgbi  tad;  ibO;  iknO 


Ba  +  PtCl*H*, 

where  B  is  Miy  Zn,  Cd,  Fe,  Mn, 

Ki,  Co,  Otu 

SrB'oW ;  das W ;  Pbi'o'H* 
SVH^Cl+BlOl' 

**K0*  +  8XH*BC*  +  irH*a 


en's ;  Ou'b,  AmB, 

iiiHl  IbH;  AlB. 


Prismatic. 


4^ 


KCr;  KSo;  Ktfn;  KH'S. 


BsW;  BISH';  ]%C^H^ 


K  i  -f-  H  a 

sa  +  Hf  as 

BfH^a  +  BI^CIH 

B»C  W  +  irH*o  Vo*  +  B*, 
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sbc'ii^o*  -I-  nh*c'h*o*  +  h' 

TeC*H^O*  +  KC*n'0*  +  li' 
ltC*n*0*  +  HC*H*0* 

wliere  B  is     Mm  or  Oo 

ITH^i  +  Hi 


KBCuSu' 

±8N18U* 
KSZnSU' 


»7 


Fo*Pll* 


ir*aiL**;  irikiaK'^i  j^ACrik^" 


B»O*ac'o'-j-3\Il*c'0*+H* 

where    ib      ci^  oval 

wlierB  B  ift  7e,  Co,  Ha  or  Ok 

BaB«aK^ 

wheia  B  is  icii,  Bi  or  O04 


Anortliio. 


Cu  Be  il 
Cu  S  U* 
Ma  B 
£  6 
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280.  An  exception,  rather  apparent  than  real,  to  the  Iftws 
stated  in  (274),  is  presented  by  some  isomorphous  substances 
"which  are  found  to  crystallize  together  in  all  proportions. 

A  mixed  solution  of  sulphate  of  oxide  of  copper  (cui)  and 
sulphate  of  oxide  of  zinc  (zus),  yields  crystals  having  the  form 
of  sulphate  of  protoxide  of  iron  (foshH.  iu  which  the  oxides 
of  copper  and  zuk  occur  in  variable  proportions.  The  oxys^n 
of  the  sulphuric  acid  m  three  times,  and  that  of  the  water  con- 
tained in  the  crystals  seven  times  as  irreat  as  the  oxv^en  con- 
tained  in  the  oxides  of  eopiu  r  and  /iiic  t(»Lr*"ther.  The  consti- 
tution of  such  a  crystal  is  represented  by  the  symbol  (Cu,Zn)sil^ 
which  may  be  regarded  iis  an  abbreviation  of  the  more  correct 
representation  (cii8H^),(znsu').  This  mixture  is  described 
verbally  hj  saying,  that  a  portion  of  the  oxide  of  copper  iB 
replaced  by  oxide  of  sine. 

A  crystal  of  the  mixed  sulphate  of  oxide  of  copper  and  sulphate 
of  oxide  of  zinc  with  seven  equivalents  of  water,  placed  alternately 
in  a  saturated  solution  of  sulphat  e  of  protoxide  of  iron,  with  whidi 
it  is  isomorphouSy  and  of  the  sulphates  of  oxide  of  copper  and 
sine,  was  lound  to  be  enlarged  by  alternate  green  and  blue 
layers,  the  former  being  pure  sulphate  of  protoxide  of  iron, 
ire8H^  and  the  latter  thd  mixed  smphates  of  oxides  of  copper 
and  zinc  (cu,zn)  bh'. 

Perhaps  the  cnrstals  formed  in  the  mixed  solution  of  sul- 
phates ot  oxides  of  cx)pper  and  sine  may,  in  like  manner,  consist 
of  a  mechanical  mixture  of  portions  of  pure  cuSH^  and  Znsu', 
but  too  nunwle  to  be  distiugiiished  from  eacli  other.  On 
this  hypothesis,  however,  we  must  assume  that  the  presence 
of  the  sulphate  of  oxide  of  zinc  influences  the  sulphate  of 
oxide  of  copper  so  as  to  make  it  ( unliine  with  seven  equivalents 
of  water  instead  of  five,  the  proportion  with  which  it  unites 
under  ordinary  circumstances. 

Sulphate  of  oxide  of  copper  crystallizes  also,  in  all  propor- 
tions, with  sulphates  of  magnesia,  sulpliate  of  oxide  td'  nickel, 
Hulphate  of  oxide  of  c(d)alt,  sulphate  of  protoxide  of  iron,  in  the 
form  of  the  latter  salt,  and,  like  it,  with  seven  equivalents  of 
water.  So  also  potash  and  alumina  alum,  ks  iis  -f-  li'*, 
and  potash  and  chrome  alum,  ks  +  €r  s  +  h*^,  and  chloride 
and  iodide  of  potassium  dystaUise  together. 

^Numerous  other  examples  are  presented  by  dystaUised 
minerals. 

The  true  constitution  of  a  mineral  is  sometimes  disguised 
a  mechanical  mixture  of  impurily,  derived  from  the  solution  oilt 
of  which  it  crystallized.  When  a  solvent  can  be  found  c^Mdila 
of  actinc^  either  upon  the  mineral  or  the  impurity,  but  not  mom 
both,  the  impuniy  may  eanly  be  detected  as  such.  Tbmf 
graphite  usually  contains  a  mechanicsl  mixture  of  iron,  wUck 
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mm  be  completely  remoTed  hj  hydrochloric  acid,  leaving  the 
^'phite  unaltered.  tSome  vanetiea  of  calcite  contain  a  large 
admiiture  of  quartz,  which  is  left  as  sand  when  the  calcite  is 
teibed  bj  hydroehloric  acid.  When  no  solvent  can  be  found 
does  not  act  equally  u{>on  the  mineral  and  the  impurity, 
tfe  sqiantkm  of  the  esBential  conatituents  of  a  mineral  from 
those  which  are  non-eaaential  presents  considerable  dilHculty. 


Om  the  Chemkal  BeaeHoM  of  JIBnerah. 

2S1.  ^  chemical  reactions  are  understood  the  appearances 
nd  changes  wliieh  minerals  show  when  they  are  qualitatively 
tested  either  in  the  dry  or  moist  way.  Such  operations  only 
lie  requisite  aa  can  be  performed  with  small  and  simple  ap- 
psntos  on  very  small  quantities  of  the  mineraL 


Testing  m  the  Dry  WtHf. 

Teistin^  the  fusibility  and  the  volatile  ingredients  of  a 
EdncraL 


The  blovr- 
pipt^,  in  it:*  bfst 
forri].  consists 
ofametal  tube, 
AB,  of  about 
dm  times  the 


no.  81. 


a  of  the  aimexed  figure,  open  at  a,  and  dosed  at 
a  small  tube,  bo»  at  right  angles  to  ab,  ending  at  c  in  a 
cap,  st  the  end  of  which  is  an  aperture  of  about  -^jg  of  an 
ischindismeter.  Theend,  a,  being  applied  to  the  lips,  and  the 
mouth  kept  filled  with  air,  an  unintOTupted  current  of  air  is 
forced  through  c  by  the  action  of  the  muscles  of  the  cheeks. 

For  testing  uuuerals  in  the  dry  way,  the  heat  of  the  flame  of 
a  lamp  or  ciiiulle  iH  concentrated  on  a  small  space,  and  rendered 
more  intense  bv  the  stream  of  air  directed  throii":h  the  bh^w- 
pipe.  The  firagrnent  of  the  mineral  t(»  be  examined,  oi-  tho 
assay,  as  it  is  sometimes  called,  should  not  be  larger  than  a 
^puQ  of  hemp-seed.  It  is  eo^oeed  to  the  flame  held  in  forceps 
%ped  with  platinum,  or  by  a  platinum  wire,  or  supported  on 
plat  TM;!ii  foil,  or  on  a  bit  of  well-burnt  charocwl. 

The  flame  of  a  lamp  urged  by  a  blowpipe  consists  of  a  blue 
eone,  snmnmded  by  a  bright  yellow  flame.  A  littie  beyond  the 
kfae  pomt,  where  the  flame  is  hottest,  it  has  a  tenden^  to 
nibee  metallic  oxides  ;  at  the  extremity  of  the  yellow  flame  it 
oxidates  The  assay  is  expofsed  to  tho  flame  either  alone  or 
the  addition  of  diilbi^nt  reagents,  and  the  ^ualitatiye 
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chemical  composition  is  inferred  £rom  the  various  appearauces 
which  prcf^ont  themselves. 

The  .'issay  may  be  heated  alone,  in  a  glass  tube  closed  nt  one 
eud,  over  the  flame  of  a  spirit-lamp,  in  order  to  discover 
whet  her  auy  thinp;  is  volatilized  without  free  access  of  atnio8- 
pht  I  ir  air.  By  this  expenuu  iit  it  m&j  be  ascertained  whetiier 
water,  mercury,  arsenic,  tellurium,  and,  in  many  cases,  whether 
sulphur  or  fluorine  are  present  in  tlie  mmeral. 

The  assay  is  heated  alone,  in  a  glass  tube  open  at  both  ends, 
in  order  to  see  whether,  when  freely  exposed  to  the  air,  vola- 
tile oxides  or  acids  are  formed  and  expelled.  In  this  manner, 
for  example,  most  of  the  compounds  of  sulphur,  selenium,  tel- 
lurium, and  arsenic  may  be  recogniaed. 

The  assay  ia  heated  on  charcoal  in  order  to  discover  the 
presence  of  arsenic  (in  the  inner  ilame),  or  of  aulphur  and 
selenium  (in  the  outer  flame),  which  betray  themaeWes  by 
their  smell.  Antimony,  zinc,  lead,  and  biamuth  are  known  1^ 
the  deposit  that  is  formed  upon  the  charcoal  round  the  aaaay. 
Many  oxides  and  sulphureta  are  reduced  to  a  metallic  atate. 

The  assay  is  heated  alone  in  the  forceps,  on  platinum  wire,  ct 
on  charcoal,  to  determine  its  fusibility ;  other  appearancea,  aneh 
aa  frothing,  intumescence,  shining,  colour  of  the  flame,  are  to 
be  noted  at  the  same  time. 

Minerals  differ  extremely  in  their  fusibiUty.  Some  melt 
readily  in  large  ^^^ains ;  others  more  difficultly ;  others,  again, 
onlv  in  line  splinUrs  ;  and  iiiany  iire  perfectly  infusible  befuit; 
the  bluwpipe.  The  nature  of  the  rcsidt  of  fusion  is  also  to  be 
observed,  whether  it  appears  as  a  glass,  clear,  or  full  of  bubbles, 
as  enamel,  or  as  a  sla^^.  v.  Kobell  expresses  the  deg;ree  of 
fusibility  of  a  mineral  numerically,  by  eoinparing  its  fusibili^ 
with  that  of  one  of  the  minerals  in  the  following  seale  :  — 

(l)  Antiuiouite,  (2)  natrolito,  ijs)  almaudine,  (4)  actynuUte, 
(e)  orthoekise,  (^0  bronzite. 

The  most  iiuportant  reai^cnts  used  in  testing  minerals  with 
the  blowpipe  are  the  following : — 

(1.)  SfOQA  (carbonate  of  soda)  is  used  for  dissolving  silica  and 
many  silicates,  and  the  reduction  of  metallic  oudea.  for 
reduction,  the  assay  ia  ground  to  powder,  made  into  a  paste 
with  aoda,  and  exposed  to  the  inner  flame  ,on  charcoal.  Usually 
the  aoda  sinks  into  the  charcoal.  The  portion  of  chareoal 
into  which  the  soda  haa  penetrated  must  be  reduced  to  a 
▼err  fine  pow€ler,  with  water,  in  an  agate  mortar,  and  the  char- 
cofli-duat  carefully  waahed  away.  If  the  assay  contained  • 
reducible  metal,  it  will  be  leffc  behind  in  the  moctar  in  spangtaa 
or  powder,  according  aa  the  metal  is  or  ia  not  malleable.  Sn^ 
aemua  recommenda  a  mixture  of  equal  parta  of  aoda  and  rjniMn 
of  potassium  finr  reducing  metallic  oxidea. 
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(3.)  Borax  (]>orate  of  soda).  It  pliouid  be  fused  into  a  bead 
at  the  end  ot*  n  bit  of  platiiunn  uire,  bent  so  as  to  forn!  a  hook. 
A  Terr  small  Iragment  of  iiimenil  beiug  addt  d  to  it,  one  observes 
vhether  it  ifl  dissolved  eaailj  or  with  difiiculty,  with  or  without 
ebullition,  and  tha  colour,  if  any,  imparted  to  the  bead,  aa  well 
IB  the  outer  as  in  the  inner  flame. 

(t)  Salt  of  phiMBphoraa  (phoaphate  of  soda  and  ammonia), 
aied  m  platinum  mr^  like  bofax,  aervea  to  diatingviah  metallic 
floidei^  aa  die  eoilonra  whidi  it  derivea  from  them  aro  much 
BOie  decided  than  thoae  of  borax.  It  ia  alao  a  good  reagent  for 
silicates,  the  silica  of  which  is  separated  from  the  bases,  and 
remains  undissolved  in  the  liKlud  salt  of  phofiplioi  U6. 

(4.)  BcHK  i«  a  I  id  Ib  used  to  detect  phosphoric  acid. 

(o.)  Auh}  drolls  liibolphate  of  potaah  ia  used  to  detect  lithiiiy 
K/racic  acid,  broniiiu%  Jiiid  iodiTie. 

{%.)  G^'psurn  and  iiuor*spar  are  employed  as  tests  for  each 
other,  beiug  fusible  together  into  a  bead,  which  ifl  tranaparrat 
¥liile  hot,  but  opaque  when  cold. 

(7.)  Solution  of  nitrate  of  oxide  of  oobaU,  or  dry  oxalate  of 
onde  of  cobalt,  aerrea  to  detect  alumina^  magneaia^  and  oxide  of 
one. 

(s.)  Qxakte  of  oxide  of  nickel  ia  need  to  diacoyer  potaah  in 
wamla  whidi  at  Hke  aame  time  contain  aoda  and  lithia. 

(9.)  Tin,  in  the  form  of  strips  of  tin  foil,  promotes  the  com- 
pete reduction  of  metallic  oxides. 

(10.)  Iron,  in  the  form  of  very  £ne  wire,  is  used  for  detect- 
ing phc^phorie  a^'id. 

(11.)  Silica,  With  t^da,  ia  a  teat  for  sulphur  and  auiphuric 
add. 

(iS.)  Oxide  of  copper  ia  need  ior  detecting  chlorine  and 
XMine. 

(iB«)  litom^  bnailwood,  and  turmeric  pqper. 

XkHiny  JUmerab  m  Us  MM  Wof. 

283.  The  testing  of  mineraU  m  the  moist  way  is  based  upon 
the  mutual  ucih  iu  of  dillerent  acids  and  bases  when  they  come 
in  contact  with  each  other  in  a  watery  solution.  C  uufeuijuently, 
the  mmeral  to  be  exammed,  if  not  already,  in  its  natural  state, 
capable  of  being  dissolved  in  water,  must  be  rendered  soluble. 
Accordingly,  minerala  may  be  divided  into  three  groupa,  aa 

Ic^ws : — 

(1.)  Minerals  soluble  in  water — hydrolytea. 

Minerals  soluble  in  hydfochloric  add  or  nitric  acid* 
(I.)  Minenda  which  ate  not  aoluble  in  water,  nor  in  ibe 
AowiMmtioned  acida. 
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The  minerals  soluble  in  wat43r  are  either  acids,  or  oxyijtu 
salts,  or  haloids.  Their  constituents  are  usually  easily  di:*- 
covered.  Boracic  and  arscnious  acids  are  almost  the  onlv 
ncids  that  occur,  lu  teeitincf  the  salts  that  belong  to  this 
Li;r<  >ii|).  niTe»  uses  part  of  the  solutujti  for  finding  out  t  he  base,  or 
ckci  to-positive  in  obedient,  and  another  part  lor  iindiug  out  the 
elect ro-negi 1 1 i ^ e  in ^edieut . 

The  bascH  which  occur  in  the  mineral  hvdrolvtoH  In'tberfo 
discovered  i\rv,  auunonia,  potash,  soda,  lime,  magnesia,  aiuuiuia, 
protoxide  and  peroxide  of  iron,  oxides  of  zinc,  copper,  cobalt, 
uranium,  and  merciuy.  The  electro-negative  constituents  are 
carbonic,  sulphuric,  nitric,  and  boracic  acidb,  and  chlorine. 

When  a  mineral  is  found  to  be  insoluble  in  water,  we  must 
endeavour  to  dissolve  it  in  hydrochloric  or  nitric  acid.  The 
latter  is  to  be  preferred  when  the  appearance  of  the  mineral,  or 
preliminary  experiments  with  the  Slowpipe,  lead  to  the  siip- 
position  that  it  is  a  metallic  allov,  a  suipnide,  or  an  amenide. 
In  this  manner  the  carbonates,  phorohates,  ars^uates,  chran* 
ates,  and  many^  hydrous  and  anhyiuous  silicates,  many  sol- 
phides,  arsenides,  and  other  metallic  compounds,  are  decom- 
posed and  rendered  soluble  in  water.  The  constituents  of  the 
solution  thus  obtained  may  then  be  determined  by  testing. 

Among  the  minerals  wmch  are  not  soluble  either  in  water  or 
acid  may  be  enumerated  sulphur,  graphite,  cinnabar,  some 
metallic  oxides,  some  sulphates,  chromates,  and  fluorides ;  bur 
especially  silex,  and  a  great  number  of  silicates.  These,  well 
as  some  other  minerals  that  cannot  be  distinguished  by  the 
blowpipe,  must  be  reduced  to  an  extreuiely  fine  powder,  meltW 
in  four  times  their  weight  of  anhydrous  carbonate  of  soda,  in  a 
platinum  crucible,  and  thereby  rendered  st)luhle  in  hydrochloric 
acid  and  water,  and  their  solution  examined  further. 

Ill  sMTiie  cases,  as  when  the  mineral  coutaius  soda,  it  slioiild  be 
dec(»m[)osed  by  lieatiug  it  strongly  with  i&ve  times  its  weight  oi* 
carbonate  of  barytes. 

Borne  mineral  alurainates,  nearly  infusible  in  carbonate  of 
soda,  may  be  readily  decomposed  by  fusion  with  a  mixture  of 
carbonate  and  of  borate  of  soda»  or  with  anhydrous  bisulphate 
of  potash. 

Non-fMiMie  EhmenU  and  their  Oongnmiub  with  Oxygen, 

^a^^r.— -When  the  assay  is  heated  in  a  tube  closed  at  one 
end,  the  water  is  driven  off,  and  is  deposited  at  the  oool  end  of 
the  tube. 

NUrie  AM. — ^Nitrates  deflagrate  on  red-hot  charcoal,  wImb 
they  are  fusible :  heated  in  the  dosed  tube,  thev  yield  nitrooB 
acid,  which  is  known  by  its  colour  and  smelL   The  latter 
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tion  is  more  erident  wheu  the  salt  is  minted  with  coppeisfiliiigSy 
nd  strong  sulphuric  acid  added.  A  mixture  of  <me  part  of 
Bulphum  add  and  four  parts  of  a  solution  of  a  nitrate  l>e- 
eottfli  dark  brown  acoond  a  bit  of  sulphate  of  iron  placed 
iaji 

SiJpkmr  aad  anlpbnreta  on  eharooal,  or  in  the  dosed  tabe, 

erolre  sulphurous  acid.    Sulphuret  of  ar«emc  and  of  mercury 
sublime  in  the  closed  tube.    When  some  sulphurets,  as  for  ex- 
smplc  iruE  pyrites,  are  heated  in  the  closed  tube,  part  of  the 
siilpiiur  i?  volatilized.    If  a  very  small  fragment  of  any  mineral 
coQtoinin*;  sulphuric  acid  or  sulphur  he  fiiscd  willi  t^ilwn  and 
soda,  the  bead  will  be  coloured  yellow  or  bro^^i  l)y  the  sulphuret 
of  lodiiim.   A  more  certain  method  is  to  fuae  the  assay  in 
powder  with  two  parts  of  soda  and  one  of  borax  on  charcoal  in 
the  reducing  flame,  and  then  place  it  in  a  drop  of  water  on  a 
bright  sm&oe  of  Bflrer^  the  silveir  will  torn  brown  ot  black, 
lioooidiiig  to  T.  Kobell,  solphuric  add  mar  be  distinguished 
from  sulphur  in  a  mineral  as  fdlows: — icSL  the  pulverised 
minand  in  a  solution  of  caustic  potash,  heating  till  the  potash 
begins  to  melt :  add  water,  ami  iiiter.    A  bit  of  bright  silver, 
pluccd  m  the  clear  solution,  will  be  blackened  if  the  sulphur 
existed  as  sulphur  and  not  as  sulphuric  acid. 

Fhoiphm^ic  acid. — Aecunltncr  t<>  I'idiiiaiui,  most  of  the  com- 
binations of  j)hosph()rie  acid  colour  tlie  blowpipe  flame  green, 
especially  when  they  have  been  moistened  with  sulphuric  acid. 
Tb»  eqwriment  must  be  made  in  the  dark,  and  succeeds  wheu 
the  mineral  ccmtoinB  only  three  per  cent,  of  phosphoric  acid, 
^licn  the  per  centage  is  larger,  the  assay  is  meltod  with 
boncic  sdd  in  the  outer  flame,  a  bit  of  yery  fine  iron  wire 
insoried  into  the  red-hot  bead,  and  the  whole  exposed  to 
the  ledudng  flame.  Phosphuret  of  iron  is  formed,  which,  on 
braddng  the  bead  after  it  has  cooled,  appears  as  an  iron  black 
magnetic  globule.  This  test  can  be  depended  on  only  when  no 
sulphuric  or  arsenioi IS  iiciii.  or  metaUic  oxide,  reducible  by  iron, 
is  prwTit.  In  solution,  phusplione  acid  yields  a  white*  crx  slal- 
Ime  precipitate  with  chlonde  of  magnesium,  on  adding  amuiuuia, 
which  is  soluble  in  acids  but  not  in  sal-ammoniac,  and  with 
acetate  of  lead  a  predpitate  which,  when  fused  before  the 
hknrpq)e,  becomes  crysmline  on  cooling.  If  molybdate  of 
tmrnoma  be  added  to  a  solution  containing  phosphoric  acid, 
nd  tbai  hydrochloric  or  nitric  add  in  excess,  the  solution 
beeomes  yeUow,  and  in  a  UtUe  time  a  yellow  predpitate  is 

fiXBDsd. 

Sdmmm  and  seknie  add  are  known  by  their  yery  remarkable 
■aeli  of  rotten  horse-radish  in  the  outer  flame ;  by  the 
grey  deposit  with  a  metallic  luistre  which  isi  fonned  ou  thu 
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charcoal,  and  by  the  red  »ubliiniate  formed  when  a  compouud  of 
selenium  in  roasted  m  the  open  tube. 

Chlorme  and  chlorides. — Salt  of  phosphorus  is  melted  with  as 
much  oxide  of  copper  as  ^uiiices  to  make  a  very  dark  green  bead, 
with  ^^  hich  the  assay  is  fused ;  the  flame  then  assumes  a  violet 
colour  till  all  the  chlorine  is  driven  off.  When  the  ^nantitj  of 
chlorine  is  very  small  the  assay  must  be  dissolved  in  nitric  aad, 
haying  previously  rendered  it  soluble  if  necessary  by  fusion 
vrith  soda  on  platinum  wire ;  the  aolation,  diluted  with  water, 
on  adding  nitrate  of  silver,  jields  a  precipitate  of  chloride  of 
silver  which  becomes  dark  on  exposure  to  the  Hghty  ia  emsSkj 
soluble  in  auunonia»  but  not  at  all  in  nitric  add. 

Jbi^tM  and  iodides,  Iraited  in  the  same  manner  widi  salt  of 
phoaphonis  and  oxide  of  copper,  impart  to  the  flame  a  reej 
beautiful  and  intense  green ;  and,  waen  heated  in  the  dosed 
tube  with  btsulphate  of  potash,  they  yield  violet  vapour.  In 
solution  iodine  gives  a  precipitate  with  nitrate  of  silver,  like 
that  of  chlorine,  which  however  is  soluble  with  diflBculty  in 
ammoiiia.  Strong  sulphuric  acid  being  poured  on  an  iodide  in 
a  test  tube,  a  strip  of  starched  paper  or  cotton  iii  iko  upper 
part  of  the  tube  Mill  1  >e  turned  blue. 

Bromine  and  bruiuides,  melted  in  like  manner  with  salt  of 
phosphorus  and  oxide  of  copper,  impart  to  the  flame  a  greenish 
olue.  Heated  with  bisulphate  of  j)otash  in  the  closed  tube, 
they  yield  vapours  of  bromine,  which  are  recognized  by  t}i(  ir 
ellow  colour  and  peculiar  smell ,  Wlu  ii  a  mineral  contaiiunix 
romine  is  treated  with  snl|)huri('  cU  id  in  a  test  tube,  a  piece  of 
starched  paper  in  the  upper  part  ot  the  tube  assumes  an  orange- 
yellow  colour  at  the  end  of  a  few  hours. 

Flmrine. — When  it  is  present  in  small  quantities,  and  not  as 
an  essential  constituent,  if  the  assay  be  heated  alone  in  the  closed 
tube,  having  a  strip  of  Braail  wood  paper  in  ita  mouth,  the  glass 
vnll  be  corroded  aoid  the  paper  become  yellow.  But  when  the 
fluorine  is  in  large  quantity,  and  is  chemically  combined,  tlie 
assay  must  be  heated  with  fused  salt  of  phosphorus  in  the  open 
tube  in  order  to  produce  the  same  results.  The  aseaj  bc»w 
reduced  to  powder,  mixed  with  strong  sulphuric  aod  and 
warmed  in  a  small  platinum  crucible  covered  with  a  plate  of 
glass  coated  with  wax,  having  lines  traced  f^on  it  witih  a  wooden 
point,  the  phms  where  the  glass  is  laid  bwe  will  be  found  ootw 
roded  if  the  mineral  contained  fluorine. 

Boraeic  aeid. — ^One  part  of  the  assay  in  powder  is  mixed  with 
three  parts  of  a  flux  consisting;  of  two  parts  of  fluorspar  and 
nine  of  bisulphate  of  potash,  and  melted  ;  at  the  instant  ot' 
melting  the  ihnue  becomes  green.  The  assay  is  heated  wkiU 
sulphuric  acid  and  evaporated  to  dryness  j  idcohol  is  then  added| 
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ud  let  on  fire.  The  boraeie  acid,  if  preaent,  is  volatilized  witii 
the  alcohol,  aad  imparl  a  decided  green  colour  to  the  flame. 

(Mm  in  powder  heated  with  nitre  deflagrates. — Carbonie 
lad  aaimot  be  detected  in  the  dir  wirf  •  It  is  easily  diaoovered 
bjrtheeforeeoeiieewhidi  ia  produoed  when  the  aaaay  ia  treated 
wiA  hydioehloffic  acid,  heated  if  neoeaeary.  The  gaa  evoWed  ia 
vuid  uf  nmell.  Carboiiic  acid  in  solution,  on  addiug  lime  water 
or  baiytea  water,  jrield^i  a  ]jrecipitate,  which  efierveaces  with 

Silicic  acid  aiooe  remains  unchnncfod,  is  very  bIuwIv  dissolved 
ta  borax,  and  ver\'  slightly  in  ph(»Hphoric  salt ;  in  soda,  how- 
erer,  it  melta  with  violent  ed'ervescence  into  a  clear  glass, 
Thm  are  two  xnodificationB  of  aiUeic  acid ;  one  of  which,  the 
amoT^houii,  is  aoluble  in  water  and  acids,  the  other,  the  eryatal- 
iiae^  is  acted  on  only  by  hydrofluoric  acid.  The  fonner  ia  rea- 
ffif  toUble  in  boiling  aolntion  of  potaah,  the  latter  with  great 
dimcQtlj.  Many  ailicateB  can  be  diaadyed  in  hydrocUoric 
iddy  the  mote  readfly  the  alaronger  the  baae,  the  amaller  the 
quantity  of  silicic  acid,  and  the  ^eater  that  of  water  contained 
in  them.  The  hvdrochloriL  acid  either  combines  with  the  base, 
leaving  the  silica  li^  a  jelly  or  powder,  or  it  dissolves  the  silica 
aL'O,  v\  liir[i  Joes  not  gelatinize  till  the  solution  is  evaporated. 
But  m.uiy  of  the  silicates  are  insoluble  in  acids,  and  must  be 
rendered  soluble  by  fusion  with  carbonate  of  soda,  during  which 
the  silica  combines  with  the  soda.  On  evaporating  the  solution 
1  jelly  is  formed,  and  then  a  dry  residue,  partly  aoluble  in 
boiiiiig  hydrochloric  add;  the  lemainder  ia  ailiea, 

AlealU  and  Earths. 

Ammonia  is  discovered  immediatelv  bv  its  smell,  when  the 
aasay  u  heaud  m  the  closed  tube  with  soda.  When  au  am- 
SKiDiacal  salt  is  rubbed  toc^ther  with  hydrate  of  lime,  or 
wanned  with  a  solution  of  potash,  the  amnioiila  is  also  driven 
off,  and  is  known  uither  bv  its  smell  or  by  its  browninc:  turmeric 
paper,  or  by  tlic  white  cloud  which  is  formed  when  a  glass  rod, 
ttoistened  with  hydrochloric  acid,  is  held  over  the  assay. 

is  discovered  in  a  minml  by  the  reddiah  yellow  colonr 
which  it  imparts  to  tiie  outer  flame  when  the  assay  is  strongly 
heated.  Soda  yields  a  precipitate  with  antimoniate  of  potash ; 
it  gives  no  precipitate  with  chloride  of  platinum  or  with  aul- 
|ms  tii  alomina ;  and  with  tartaric  acid  a  fine  acieular  pre* 
c^itite,  only  when  the  solution  is  very  much  concentrated. 

IMia,  when  its  quantity  is  not  too  small,  is  discovered  by 
the  beaut Li\il  c;a  iiiine  red  which  the  assay  imparts  to  the  Hamo 
while  in  fusion.    When  the  proportion  of  lithia  is  small,  tho 
ooiourmg  is  exhibited,  aiXKHrding  to  Turner,  on  melting 
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tlie  assay  witli  two  parts  of  fluorspar  and  three  of  bisulphate  of 
potash.  This  method  fails  when  soda  also  is  present,  for  then 
the  flame  is  yellow. 

potash,  in  the  absence  of  both  soda  and  lithia,  is  known  bj 
the  violet  colour  which  appears  when  the  assay  is  heated  in  the 
outer  flame.  When  either  soda  or  lithia  are  present  this 
test  fails ;  in  this  case,  however,  an  assay,  containing  potash 
melted  in  a  bead  of  borax  coloured  brown  by  oxide  of  nickel, 
imparts  to  it  a  blue  colour.  In  concentrated  solutions  of 
potash  salts,  bichloride  of  platinum  causes  a  dtron  ydlow 
cfystalline  heavy  precipitate  of  chloride  of  potassium  and 
platuium ;  tartaric  add  produces  a  white  granular  ciystaUine 
precipitate  of  bitartrate  of  potash,  and  sulphate  of  alumina, 
after  the  lapse  of  some  time,  a  precipitate  of  crystals  of  alum. 
When  ammonia  is  present  it  must  first  be  driven  off.  Potash 
and  soda  occur  frequently  in  mlicates.  WIkmi  the  mincnil 
is  soluble  in  hydrochloric  acid,  iLi;  silica  is  to  be  separated 
first ;  aluiuiiia  and  oxide  of  iron,  if  present,  thrown  down  by 
ammonia,  and  the  lime  precipitated  from  the  filtered  solution 
by  oxalate  of  aiiuuuuia.  The  filtered  fiuid  is  to  be  evaporated 
and  ignited  to  expel  the  ammoiiiacal  salts.  The  ren)ai?«der  j 
nui>t  be  dissolved  in  water,  and  if  luue  was  present,  oxalate  ef 
ainiii(»aia  aijfain  ridded,  the  solution  filtered,  evaporat-ed,  and. 
ignited,  by  which  the  salts  of  potash  and  soda  are  left  pure. 
Thev  mav  then  be  di^jtiniruished  by  tlie  means  indicated  above. 
When  niaLi^i\esia  is  present,  the  ignited  salt  is  to  be  dissolved  in 
lime  water,  ti^ltered,  the  lime  precipitated  by  carbonate  or  oxalate 
of  ammonia^  the  solution  evaporated  and  ignited.  When  the 
silicate  cannot  be  dissolved  in  acids,  it  must  be  rendered 
soluble  bj  igniting  it  strongly  with  fi?e  times  its  weight  of 
carbonate  of  barytes.  After  the  separation  of  the  silica^  pre- 
cipitate the  baiyfces  by  sulphuric  acid,  and  then  proceed  as 
before;  or,  after  the  separation  of  silica  and  alumina^  the 
baiytes  may  be  precipitated  by  carbonate  of  ammonia. 

BaryteM, — ^Carbonate  of  barytes  melta  readily  into  a  deir 
^biss,  which  becomes  milk-white  on  cooling.  Suljphate  of  baiytes 
IS  with  difficulty  fusible,  but  is  reduced  to  sulphide  of  barium  in 
the  inner  flame.  In  combination  with  silica,  barytes  cannot 
be  discovered  easily  in  the  dry  way.  In  solution,  on  adding 
sulphuric  acid  or  a  solution  of  sulphate  of  lime,  barvtes  yieldS 
instantly  a  fine  white  precipitate,  which  is  insoluble  in  aeids 
and  alealis.  It  gives  a  coIouiUb.^  <  i  \  st id Ime  precipitate  with 
hviii oihiosilicic  acid.  A  dilute  solution  of  a  neutral  salt  of 
barytes  yields  a  precipitate  on  the  addition  of  chromate  of 
strontia. 

Sfrmtia. — Tlu'  rarhonate  melts  only  on  the  tlnnnest  edj^cs 
fprming  luuuuous  excrescences.    The  sulphate  nieits  withous 


Digitized  by  Goo^^k 


T£STI2?0. 


98 


much  difficulty  in  the  outer  flame,  and  changes  into  sulphide 
of  gtroutium  in  thv  inner  flame,  wiiicli  being  dissolved  in  hydro- 
chlori^"  acid,  dried  and  moistened  with  alcohol  and  set  on  tire, 
impaii^  to  the  tiume  a  beaut it'ul  red  colour.  In  other  com- 
binatiuus  it  must  be  tested  for  in  the  moiat  way.  In  sohition 
it  gives  a  precipitate  with  bulpliatc  of  lime,  hut  not  immedi- 
ately. Stroutia  is  not  precipitated  by  hydrofluosilieic  acid.  If 
barj'fces  and  strontia  are  both  present  in  a  mineral,  they  must 
be  obtamed  in  solution  in  hydrochloric  acid,  evaporated,  ignited, 
pulverized,  and  digested  in  alcohol,  which  dissolves  chloride  of 
strontium,  but  leaves  chloride  of  barium  imdissolved.  The 
solut  ioQ  of  chloride  of  stioiitium  in  alcohol  buma  with  a  carmine 
red  flame. 

JUme  occurs  in  such  Tarions  combinations  that  no  general 
rale  can  be  given  for  detecting  it  bj  the  blowpipe.  Caroonate 
of  lime  becomes  cansticy  and  turns  moistened  turmeric  paper 
brown.  Su^hate  of  lime  in  the  reducing  flame  becomes  snl* 
pUde  of  cafeiamy  which  also  has  an  aUuuine  reaction.  Lime 
m  solution  is  predpitated  by  sulphuric  acid  from  concentrated 
solationB  only ;  by  oxalic  acid  and  oxalates  when  yery  dilute, 
and  not  at  all  by  hydrofluosilicic  acid.  Yet,  because  barytes 
and  strontia  yield  a  precipitate  with  oxalic  acid,  if  they  occur 
along  with  lime,  they  must  be  previously  separated  by  sulpliato 
of  potash.  Chk*ride  of  calcium  impartb  a  yellowish-red  colour 
to  the  flame  of  alcohol. 

Mafp^eaio,  in  its  pure  state,  as  hydrat-e,  carbonate,  and  some 
otber  combinations,  may  be  known  by  the  tlesh  red  rolonr  it 
a.s>fumes  after  it  \\m  bei  u  iDoisiriu  d  with  nitrate  of  oxide 
of  cobalt,  or  mixed  with  oxalate  of  oxide  of  eolialt,  and  iij^nited. 
Alaf^rnesia  is  not  [)recipitated  either  by  suli)imric  acid,  oxalic 
acid,  or  hydrofluosilicic  acid.  With  phosphate  of  soda,on  adding 
ammonia,  it  aflfords  a  white  crystalline  precipitate  of  phosphate 
of  magnena  and  aimnonia. 

Alumina  alone  is  quite  unalterable  before  the  blowpipe.  In 
many  of  its  combinations  it  can  be  detected  by  the  blue  colour 
which  it  takes,  after  being  moistened  with  nitrate  of  oxide  of 
cobalt  and  ignited.  Alumina  in  solution  yields  a  white  Yoln- 
minous  precipitate  with  caustic  potash,  which  is  easily  and 
completcdy  disaolTed  in  ezoesa  of  potash,  and  again  precipitated 
b^  flal«ammoniae.  Carbonate  of  ammonia  also  proctuces  a  pre- 
<  ipitate,  which  it  does  not  redissolre  on  being  added  in  excess. 

Qlmemey  yttriOf  zireoniOf  and  thoriay  in  combination  with 
otiier  substances,  are  not  easily  distmguishable  before  the 
bbwpqie. 
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jinenie  is  dissipated  on  charcoal  in  Tapours  having  a  ameD 
of  garlic :  it  also  aablimea  in  the  matraes.  Sulphide  of  arsenic 
behiyes  in  the  same  maimer.  Moat  of  the  arsenides  on  char- 
ooaly  in  the  inner  flame,  yield  a  white  deposit  at  a  distance 
from  the  assay ;  or,  when  the  proportion  of  araenie  is  large, 
grey  vapours  having  a  smell  of  ganio.  Some  arsenides  slso  in 
the  matrass  afford  a  sublimate  of  metallic  arsenic.  In  th^ 
open  tube  all  arsenides  yield  arsenious  acid.  Heated  with  soda 
on  rharcoal  in  the  reducing  flame,  many  arseniates  emit  a 
siiit  ll  of  arsenic.  Some  of  tlie  earthy  ar.si mates,  heated  with 
charcoal  jxjwdor  in  the  matrass,  yield  a  sublimate  of  metallic 
arBeuic.  8ul[)hide  of  arsenic^  and  many  arseniates  and  urse- 
nitcf,  yield  a  sublimate  of  metallie  arsenic,  when  heated  in  the 
matrass  with  m\  parts  of  a  mixture  of  equal  parts  ot  dry  soda 
and  cyanide  ot  potassium.  The  presence  of  arseinc,  in  many 
of  its  combinations,  can  only  be  slK)wn  in  the  moist  way. 
The  assay  in  powder  must  be  melted  m  a  platinum  capsule, 
with  from  three  to  six  times  its  weight  of  nitre,  by  which 
arseniate  of  potash  is  formed.  The  melted  mass  is  digested 
in  water,  the  solution  concentrated,  diluted  with  alcohol,  and 
tartaric  acid  added  till  all  the  potash  is  precipitated,  and  the 
liquid  has  axi  acid  reaction.  The  clear  portion  is  decanted  and 
nitrate  of  silver  added,  which  produces  a  reddish^hrown  pre- 
cipitate when  arsenic  is  present. 

Aniiwum^  melts  easily  on  ehareoal,  then  sublimes  and  is 
surrounded  by  a  white  crystalline  d^osit  of  oxide  of  aati* 
mony.  In  the  matrass  it  will  not  sulAime.  In  tbe  open  tube 
it  biurns  slowly  with  a  white  smoke^  which  is  deposited  upon 
the  glass  in  a  sublimate  which  can  be  driven  from  place  to 
place.  Moat  minerals  in  which  antimony  is  combined  with 
isuJplinr  and  other  metnla  afibrd  the  same  reaction.  Oxide  of 
antiiiii)ny  melts  easily,  subliHH  s.  is  n  dueed  on  eharcoal,  aii^i 
imparts  to  the  llanic  :i  faint  gm uish-blue  enl.nir.  When  the 
oxide  or  aeid  of  aiituuony  is  present,  it  is  buiULlimt  .s  advisable 
to  mix  tiie  assay  with  soda,  and  to  expose  it  to  the  inner  iiamc 
on  charcoal,  when  the  characteristic  drposii  shows  itself. 

Binmntk  melts  very  easily,  sulilimes  and  coats  the  charcoal 
with  veUow  oxide.  Tt  docs  not  subhme  in  the  matrass,  in 
the  open  tube  it  gives  olf  no  ^ajxjur,  but  is  surrounded  by 
melted  oxide,  which  appears  dark  brown  when  warm  and  bright 
yellow  when  cold.  This  reaction  and  the  easy  reducibility  if 
the  oiide  permit  bismuth  to  be  easily  recognized  in  its  com- 
m  binations.  Oxide  of  bismuth  yields  a  black  precipitate  ' 
'^■p^huretted  hydrogen,  and  is  precipitated  by  pctiwh  or 
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nam,  as  a  wbiie  hydiato,  whieh  is  noft  dissolved  in  on  excess 

of  the  precipitant.    A  copious  addition  of  water  produces  a 

uliitt  precipitate  of  an  insoluble  basic  salt. 

JfUurium  sublimes  on  charcoal,  and  is  surrounded  by  a 
Ti?d-bonieri^d  dt^posit,  wliieh  disappears  in  the  reducing  flame 
with  a  biueish-green  flame.  In  the  matrass  it  sul/lmjes  in  a 
metallic  state,  la  the  upen  tnite  it  emits  dense  vapours  and 
fasm^  a  white  coatiug,  which  may  be  melted  into  small  trans- 
parent drops. 

Mern£ry  and  all  compounds  of  mercury  yield  a  sublimate  of 
metftOic  mercury,  when  they  aro  heated  in  the  matrass  either 
akiie  or  with  the  addition  of  tin  or  soda. 


Zidc,  Ti/if  Lead,  Cadmium. 

Z't/ic. — The  a^say  mixed  with  soda  is  exposed  to  the  bluv^-pipe 
flame  on  chnrconl.  by  which  the  'aiuv.  is  di  iveu  off  in  u  metallic 
gtatc'.bvit  is  imnit'diately  converted  into  an  oxide  (witli  ablueish- 
green  flame  where  the  quantity  of  zinc  is  large),  which  is  depo- 
sited on  the  charcoaL  While  warm  the  deposit  is  yellow, 
vhen  cold  it  becomes  white;  moistened  with  solution  of  cobalt, 
isd  ignited,  it  becomes  green,  and  cannot  be  volatilized  in  the 
inner  flame.  On  adding  caustic  potash  to  a  solution  of  oxide 
of  voCf  a  white  gelatinous  hydrate  is  precipitated,  which  is 
etnh'  diisolTed  again  in  excess  of  potash,  and  fix>m  which  it 
am  De  precipitated  by  sulphuretted  hydrogen,  as  white  sulphide 
of  zinc. 

Tin  (Xjcurs  us  an  important  ingredient  only  in  tin  j)yrites  and 
tin  ore.  It  may  be  known  by  the  white  deposit  of  oxide  of 
tin,  formed  close  behind  the  assay,  which  cannot  be  dri\  (  ii  olF 
either  in  the  inner  or  outer  flame.  Moistened  with  solution 
of  cobalt,  this  deposit  assumes  a  blueish-green  colour,  which 
ii  howoTer  very  diflerent  from  tiiat  of  oxide  of  zinc.  This 
eiidf  ran  be  reduced  by  soda. 

JjMd. — ^In  combination  with  sulphur  and  other  metals,  it  is 
fatown  by  the  sulphur  yellow  deposit  of  oxide  of  lead  which  is 
fomed  on  charcoal  in  the  outer  flame.  In  salts  of  lead,  on 
besting  the  assay  with  soda  on  charcosl  in  the  reducing  flame, 
leM  is  detected  as  weU  by  the  deposit  of  oxide  of  lead  as  by 
it«  reduction  to  a  metallic  state.  Solutions  of  salts  of  lead  are 
colourless,  and  yield  a  black  precipitate  with  sulphuretted  hy- 
dr^'ki^en.  Hydrochloric  acid  pnxhices  a  white  chloride  of  lead, 
which  IS  unchangeable  in  annnouia,  but  is  soluble  in  a  larpje 
quantity  of  hot  water.  Sulphuric  acid  [iroduces  a  white  pre- 
dpitate ;  chromate  of  potash,  a  yellow  precipitate. 

(kdmmm — Heated  on  charcoal^  with  the  addition  of  soda^  in 
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the  inner  flame  the  charcoal  becomes  coated  with  a  reddish 

bi'owu  or  yellow  sublimate. 

Manganese^  Cobalt^  Nickel^  Copper, 

Manganese. — When  the  mineral  contains  manganese,  and  no 
other  metal  eapable  of  colouring  the  flux,  the  bead  formed  bj 
fusing  the  assaj  in  the  oxidating  flame  with  borax,  or  salt  of 
phosphorus,  on  platinum  wire,  assumes  a  beautiful  amethystine 
colour,  which  disappears  in  the  inner  flame.  When  other 
metals  are  present,  the  assay  in  powder  is  to  be  melted  with 
two  or  three  parts  of  soda,  on  platinum  foil ;  in  the  outer 
flame  the  fused  mass  takes  a  blueish-green  colour.  Protoxide  of 
manganese  is  thru\Mi  down  from  its  solutions  by  caujstic  potafc^h 
or  ammonia,  as  a  white  liydnile,  which,  exposed  to  the  air, 
gmdually  becomes  dark  brown,  and  is  insoluble  in  carbonate  of 
amtncdiia. 

Nickel. — An  asMuy  containing  nickel,  previnu>ly  roasted, 
forms  with  borax  a  bead  which,  when  hot,  is  reddissh,  or  vit^let- 
browTi.  Mild  when  cold,  is  yellowish,  or  dark  red;  an  addition 
of  nUre  cliauges  the  colour  into  blue,  by  which  means  oxide  of 
nickel  may  be  distinguished  from  oxide  of  iron.  In  the  inner 
flame,  the  colour  disappears,  and  the  bead  becomes  gm 
with  finely-divided  metallic  nickel.  TIk^  nj)pearanoe8  with 
of  phosphorus  are  the  same,  except  that  the  colour  Taaishes 
almost  entirely  when  the  bead  becomes  cold.  Solutions  of  salts 
of  oxide  of  nickel  have  a  bright  green  colour,  and  yield,  with 
potash,  a  bright  green  precipitate  of  hydrate  of  oxide  of  nickel, 
which  is  unchangeable  m  the  air,  but  is  soluble  in  carbonate  of 
ammonia. 

Copper, — ^The  assay  containing  copper,  previously  roasted  if 
its  appearance  is  metallic,  being  fused  with  borax,  or  salt  of 

phosphorus,  in  the  inner  flame,  the  bead  is  opaque,  and  of  a 
reddish-brown  colour,  which  may  be  increased  by  the  addition 
of  a  little  tin.  In  the  outer  flame,  the  bead,  while  hot,  is 
jrreen,  and  blue  when  cold.  With  soda,  metallic  copper  is 
ulAained.  Solutions  of  salts  of  oxide  of  copper  are  blue  or 
green,  and  yield  a  brownish-black  precipitate  with  sulphuretted 
hydroi^en ;  anniionia  produces  at  first  a  pnle  green  or  blue 
preeipitnte,  wliich  is  soluble  in  excess  of  ammonia,  atid  assumes 
a  lu  autiful  blue  colour.  Ferrocyanide  of  potassium,  even  in 
very  dibit e  solutions,  produces  a  darlnredoish-broim  pr^cipi- 
tate.   Iron  throws  down  copper  in  a  metallic  state. 

SUeer^  Oold^  Flatimm^  and  the  MetaU  which  aeeompat^ 

Silrer. — On  charcoal,  r  maybe  reduced  from  many  of  its 
combuiatious.     Other  combinations  and  sulphides,  oi  which 
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lihw  is  Hut  an  essential  constituent,  may  be  examined  in  the 
foUowiDg  manner : — The  assay  iu  })<  i\vder,  mingled  with  borax 
uA  mctiillio  lead,  is  melted  on  eliareoal,  first  in  the  inner 
hme,  and  then  for  some  time  in  the  outer  ihune.  The 
Wtd  of  kad  ttrntaiiniiiy  8il?er  thus  obtained,  is  to  be  melted  on 
a  cupel  of  bone  Mhes  m  the  oxidating  flame  till  most  of  the  lead 
ii  ondiied.  Hie  bead  bem^  placed  on  a  fresh  cupel,  the 
tCBMung  kad  beoomeB  oxidized,  and  sinks  into  the  cape], 
kirbg  the  globule  of  silTer.  In  some  eases,  the  globule  of 
■her  captains  copper  or  gold.  Hydrochloric  acid  throws  down 
aiver  from  its  solution  in  nitric  acid,  as  a  white  curdy  chloride 
of  «lver,  which,  erposed  to  the  light,  jEfradually  btcoines  black, 
i-  soluble  in  :niiiiiMnia,  and  may  be  precipitated  Irom  it  again 
hv  nitric  acid,  a.-^  cliloride  of  silver. 

GoId.^Trom  its  combmations  with  tellurium,  it  may  be 
easily  separated  on  chareoal.  If  the  globule  so  obtained  is 
viiito^  it  contains  more  silyer  than  gold,  and  must  be  digested 
in  apovodatn  eapeule  with  hot  nitric  acid,  in  which  the  elobule 
laM  bisek,  and  the  aOyer  is  graduiJlY  dissolred,  provided  not 
mm  titan  one-fourth  of  it  is  gold*  When  the  quantity  of  gold 
19  larger,  mtro-muriatic  add  must  be  used,  which  dissolves  the 
pAL  A  solution  of  gold  in  nitro-muriatic  acid  gis  es  a  purple 
precipitate  with  a  mixt  ure  of  protochloride  and  cliloride  of  tin, 
uA  a  precipitate  of  metallic  gold  with  sulphate  of  iron. 

Phfinttm,  and  the  metals  which  occur  with  it,  cannot  l>e 
separated  from  one  another  by  the  blowpipe.  Oiily  osmiridium 
h  decomposed  when  it  is  strongly  heated  in  the  matrass  with 
mtie,  when  osmie  acid  is  evolved,  which  may  be  known  bjr  its 
extremdj  pungent  smell.  The  mixture  of  which  the  grains  of 
pliftmiim  usually  consist,  is  soluble  in  hot  nitro-muriatic  acid, 
ieaviiig  undissoSlved  grains  of  osmiridium.  Platinum  is  pre- 
eratated  fiom  the  solution  br  sal-ammoniac,  as  chloride  of 
pbUmm  and  ammonium.  Afterwards,  the  solution  being 
eraporated  to  dr^Tiess,  and  then  diluted,  palladium  is  pre- 
cipitated as  a  cyanide  by  cyanide  of  mercury.  Khodium  is 
bepamr  i  dissolving  it  in  melted  bisulphate  of  potaah,  which 
does  not  dissolve  platiiium  and  iridium. 

Oemmj  LoiitJumiim,  IHdi/mium,  Iran,  Chrome^  Vanadium, 

UfuuLum, 

ChtMsi,  when  it  occurs  in  minerals  which  contain  no  other 
iseM  eipsble  of  giving  colour  to  the  fluxes,  such  as  oxide  of 
ra,  rm  be  known  hj  the  red  or  dark  yellow  glass  fonned  bj 
faring  the  assay  in  the  outer  flame  with  borax,  or  salt  of 

phosphonis,  the  colour  of  which,  in  cooling,  becomes  very  pale, 

ami  di&appcard  entuely  m  the  inner  flame.    Oxide  of  cerium 
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IB  firequently  combined  with  oxides  of  lanthanium  and  didymkun, 
wbich  were  eoDfoimded  with  it  before  the  exiBtenee  of  those 
substances  WHS  known. 

Lanthanium, —  The  oxide  forms  a  colourless  glass  with  bono. 
^\  itix  salt  of  phosphorus  it  fonns  a  colourless  bead,  which 
becomes  milk-white  when  the  proportion  of  t  lit  oxide  large. 

Didi/mium. — The  o\ide  yields  a  violet  glasa  wuli  borax  in  the 
outer  flame,  and  with  salt  of  phu>[>]iorus,  a  bead  having  the 
same  amethystine  colour  as  that  pniduced  by  titanic  acid. 

Iron. — Its  oxide,  and  the  hydrate  of  the  nxitU  ,  Income  black 
and  maqiictic  before  the  blow])ipe.  INfincniiU  containing  iron 
form,  with  borax  in  the  outer  iiame,  a  dark  red  gkss,  which, 
on  cooling,  becomes  bright  yellow^  and  in  the  inner  flame  an 
olive-green,  or  mountain-green  glass,  especially  when  tin  is 
added.  Exceptions,  however,  occtir  when  cobalt,  copper,  nickei, 
chrome,  or  uranium  are  present.  When  the  iron  is  combined 
with  sulphur  or  arsenic,  the  assay  most  be  prenouslj  roasted. 
Solntions  of  salts  of  protoxide  of  iron  are  green ;  mm  these 
the  protoxide  is  thrown  down  by  caustic  potash^  or  ammninis, 
as  a  hydrate,  which  at  first  is  white,  bnt  soon  becomes  a  dirty 
green,  and  at  last  yellowish  brown.  Carbonate  of  lime  pro* 
duces  no  precipitate.  Ferrocyanide  of  potassium  produces  a 
volununous  blueish  white  precipitate,  which  tiu*n8  blue  on  being 
exposed  to  the  air.  Pcrrulcyanide  of  potassium  produces  a 
beautiful  blue  precipitate.  The  salts  of  the  oxide  alford  solu- 
tions from  which  the  oxide  is  precipitated  by  potash  ur  am- 
monia as  a  floeky  brown  hydrate.  Carbonate  of  lime  also  pro- 
duces a  precipitate.  Ferroeyanide  of  pota^^suuii  produoea  a 
blue  precipitate  ;  ferridcyanide  of  potassium  no  precipitate. 

Chronic. — Most  minerals  containini?  ehromt%  when  melted 
with  borax  or  sdt  of  phosphorus,  yield  a  glass  which  is  yellow, 
or  red,  while  warm,  but  emerald  green  when  cold.  ueua% 
this  r^urtion  shows  itself  best  in  the  inner  flame,  but  when 
oxide  of  lead  or  of  copper  is  present,  in  the  outer  flame. 
Oxide  of  chrome  may  be  known  by  its  sreen  colour  in  solutions. 
It  is  precipitated  by  potash  as  a  blneish  green  hydrate^  soluble 
in  excess  of  potash.  Chrome  may  be  det^^d  in  many  minenib 
1^  fusing  the  assay  with  three  times  its  volume  of  nitre,  by 
which  chromate  of  potash  is  formed,  which  may  be  dissolved  iu 
hot  water,  and,  witii  acetate  of  lead,  gives  a  yeQow  precipitate 
of  chromate  of  lead. 

Vanadium,  as  vanadic  acid,  melted  on  platinirai  wire,  with 
borax,  or  salt  of  pliospliorus,  yields  a  glass  which,  in  the  outer 
flame,  is  yellow  or  brown,  and  is  green  in  the  inner  iUnne. 
The  nppeai-ance  in  the  outer  flame  distinguiahea  vanadium 
from  rhrome. 

Uraiuum, — Most  minerals  containing  uranium,  fused  with 
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salt  of  phosphoniJ^  in  the  outer  flame,  yield  a  clear  yellow 
g]a,sj5,  and  in  tlie  inner  flfiTne,  a  beautiful  green  glass.  The 
resu^n  with  borax  is  the  same  as  that  of  iron. 


3l!dl^bdemmf  Tungtten,  TcmtaJmm^  ^elopkm,  HiMim^ 

Titatdwn, 

lieljfbdmum^  in  the  inner  flame,  with  salt  of  phosphoms, 
prodttoee  a  gimn  ghiasy  but  with  borax,  a  brown  ^lass. 

TmiyHm  occurs  only  as  tongstio  acid»  whidi,  in  some  caaei, 
nsy  be  known  by  its  rormiug,  with  salt  of  pho^horoa  in  tiie 
o«£er  flame,  a  oolonrlesSy  or  yellow  glass,  and  in  the  inner 
flame  a  beautiful  blue  plass,  wbicb,  as  long  as  it  is  warm, 
appears  green.  When  iron  is  present,  however,  the  glass  is 
blood-red.  More  gen<r.iily,  tuugstic  acid  may  be  discovi  red 
by  melting  the  m&ny  witli  livo  times  its  weight  of  SiiJa  in  a 
platiuuui  capsule,  dissolving  in  water,  filtering,  and  adding 
hydrocldnric  acid,  -whirh  tlirows  down  the  timgstie  acid.  The 
precipitate  is  white  when  cold,  aud  citron  yellow  when  heated. 

Tanfrilifw,  as  tantalic  acid,  is  not  readily  distinguishable 
before  the  blow-pij)e  :  in  salt  of  phos])horus  it  is  soluble  readily, 
and  in  large  quantities,  forming  a  clear  glass,  which  does  not 
become  opaque  on  cooling,  and  is  not  tiu*ned  blue  by  solution  of 
cobalt.  This  process  serres  to  distinguish  tantalic  acid  from 
glucine,  yttrla,  zirconia,  and  alumina.  Its  actual  recognition  may 
be  best  effected  in  the  following  manner : — ^The  assay  is  melted 
with  twice  its  weight  of  nitre  and  three  times  its  weight  of 
soda,  in  a  platinum  capsule,  dissolved  in  water,  filtered,  and 
hjdjNXihloric  acid  added ;  the  tantalic  acid  is  precipitated  as  a 
wnite  powder  which  does  not  become  yellow  when  heated. 

Pekpie  acid  forms  a  colourless  glaas  with  borax.  With  salt 
of  phoaphorus  it  yields  a  clear  colourless  glass  in  the  outer 
flame,  and  in  the  inner  flame,  on  charcoal,  a  clear  brown  glass 
inclining  sometimes  to  violet.  The  glass  becomes  blood-red  on 
the  addition  of  iron. 

2i^Mic  ariil  with  borax  in  the  outer  flame  forms  a  colourlefis 
g\ma ;  in  tlie  inner  flame  a  violet  Cflass.  Witli  salt  of  phos- 
j)horus  it  forms  n  transparent  colourless  glass  in  the  outer 
Hame,  and  a  violrt  or  blue  glass,  when  the  proportion  of  the 
at-id  is  not  too  small,  in  the  umer  flame.  The  glass  becomes 
blood-red  on  the  addition  of  iron. 

l^tanhtm. — In  anatase,  rutile,  brookite,  and  sphene,  the  pre- 
sence of  titanic  acid  is  shown  by  the  formation  of  glass  with 
salt  of  phosphorus,  which  is,  and  remains,  colourless  in  the 
outer  flame,  but  in  the  inner  flame  is  yellow,  when  hot,  and, 
while  cooling,  becomes  first  red  and  then  violet.   When  iron 
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is  present,  the  glass  is  blood-red,  uiul  only  becomes  violet  after 
the  atldilion  of  tin.  In  order  to  discover  oxide  of  tiiaiuum  iii 
titanic  iron  ore,  the  asnay  must  be  dissolved  in  hydrochloric  acid, 
and  tlie  suiution  boiled  witli  tin,  by  which  it  acquires  the  violet 
colour  of  oxide  of  titanium.  Titnnic  iron-ore  shows  a  blue 
colour  when  heated  with  concnil rated  sulphuric  acid. 

For  iui'ther  information  respecting  the  methods  of  distin- 
guishing the  constituents  of  minerals,  the  reader  is  referred  to 
the  treatises  on  the  use  of  the  blowpipe  by  BerzeHus  and 
Plattner,  the  introdu^tioiw  to  Analytical  Chemistir  by  Bam- 
melsberg  and  Presenius,  and  H.  Rose's  *  Ausfiirlicnee  Hand- 
buch  Analytischen  Chemie.*  Methods  of  discriminating 
mineral  species  bj  simple  experiments  with  the  blowpipe  and 
with  liquid  tests  are  given  in  Ton  Kobell's  'Tafeln  sur  Bestmi- 
mung  der  Mineralien  mittelst  einfiM^her  chemisdier  Yersndie 
anf  trockenem  imd  nassem  Wege.*  These  tables  hare  been 
translated  into  English  by  Muspratt. 

Pimukmorphim, 

284.  Fseudomorpbous  mineraifl  are  those  which  haye  the 
composition  of  one  mineral  and  the  form  of  aooth^.  Thus 
steatite  is  found  in  the  form  of  quartz,  spinelle,  idocrase,  garnet 
tourmaline,  topaz,  felspar ;  malachite  in  the  forms  of  cbes^- 
lite,  towanite,  fahlerz,  cuprite ;  serpentine  in  the  form  of  gar- 
net, mica,  spinelle,  aiii^ite,  humite,  olivine,  amphibole;  quartz 
in  the  form  of  baryte,  tluor,  calcite,  dolomite,  galena,  scheelite, 
ccruaiito,  hematite,  pyrite,  chalybite;  chalcedony  in  the  form 
of  datholite  ;  mica,  and  the  substances  called  hard  fahlunite, 
aspasiolite,  fahlunite,  esmarkite,  bonsdorilite,  chlurophyllite, 
weissite,  ])rascolite,  p;^Targyliite,  gigantolite,  pinite,  in  the  form 
of  cordierite. 

For  nn  account  of  the  probable  nature  of  the  prnct  ^^les  by 
which  one  mineral  fills  the  space  previously  occupied  by  another, 
as  one  mineral  is,  without  change  of  form,  converted  iuto 
another,  or  otherwise  altered  in  its  composition,  the  reader  is 
referred  to  the  Essays  of  Haidinger,  in  roggendorflTs  *  Anna- 
len.'  B.  11,  s.  173  and  366.  B.  62,  s.  161 ;  and  especiaHj 
to  Blum's  'Die  Fseudomorphosen  des  Mineralreichs,*  and 
'  Nachtrag  zu  den  Fseudomorphosen  des  Minerabreichs.*  An 
abstract  of  the  latter  has  been  given  br  Mr.  Dana»  in  SiUiman's 
Journal  for  1845,  vol.  ilyiii.,  p.  66 ;  and  1848|  new  aeries,  vol  vi., 
p.  267. 
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iMt       JFmeudomorphous  Minerals  from  Blum's  *  Die  Pmnh- 
morpko§em  des  Mm&ralreiek$*  and '  Naehtrag: 

I^semhmarpiaui  by  Lorn  cfan  L^gredimL 


Calcite 

Quart  js 

Quartz 

Kjanite 

Steatite 

Copper 

Ai^eniite 


in  the  foim  of  Gaylussite. 

Heulandite. 
Sidibite. 
Andalurite. 
Amphibole, 

n  Cuprite. 
II  P^rargyrite. 


n 

9f 

n 


I^semdamarpkous  by  the  Additiam  qfan  IngredimU. 

Gypsum 
Mica 

Talent  mite 
Aiif^iesite 
Hematite 


ill  the  iurm  of  Karsteinite. 

Finite. 


99 


Lirnonite 
Malachite 
Bomite 
Towanite 


99 
99 
99 
99 


Antimony. 
Gulena. 
Magnetite. 
Hematite. 
Cuprite. 
Bedruthite. 
Bedruthite. 


£seudomarphauM  by  HxeJumye 

Baryte         in  the  form  of 
Baryte 
iluor 
Gypsiun 
Caleite 
Magnesite 
Oialoedony 
Jasper 
Opal 
CuDolite 
Lithomarge 
Litli*  >  marge 
Lithomarge 
Kaolin 
Kaolin 
Kaolin 
Mica 
Mica 
Mica 
Mica 


99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
9f 
99 
99 
99 
99 
99 
99 
99 
» 


qf  LiyredienU. 

Witherite. 

Barytocalcite. 

Calcite. 

Calcite. 

Gypsum. 

Calcite. 

Datholite. 

Amplubole. 

AuiBfite. 

Augite. 

Topaz. 

Felspar. 

Ne[)lu']iQe. 

ieispar. 

Porzellanapath. 

Leucite. 

Andalusite. 

Eebpar. 

ScapoUte. 

Tourmaline. 
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Mica  in  the  form  of  Cordicrite. 

Hard  fahlnnite  Oordierite. 

Aroasiofite  „  Oordierite* 

Pahlunite  „  Cordierite. 

Esmarkita  „  Cordierite. 

Boiit>Juillito  „  Cordierite. 

Chlorophyllit©  Cordierite. 

Weisyite  91  Cordierite. 

Pra»eolite  „  Cordierite. 

Pyrargillite  »  Cordierite. 

Gigaatolite  »  Cordierite. 

Finite  Cordierite. 

Frchnite  |»  Analcinie. 

Fk^hnite  „  Meaotype. 

Prelimte  „  Leonhardite. 

Tale  „  Chiaatolite. 

Talc  „  Kyanito. 

Talo  |y  Cou/.(Tauite. 

Tale  „  Felspar. 

Talc  „  Pyrope. 

Steatite  „  Mafj:ncsitc. 

Steatite  •  „  Spinelle. 

Steatite  „  Quartz. 

Steatite  ^  Andalusite. 

Steatite  »»  Chiaatolite. 

Steatite  ,1  Topas. 

Steatite  „  Felspar. 

Steatite  Mica. 

Steatite  „  Scapolit^. 

Steatite  Toui  in;i line. 

Stentite  „  Stauruiitc. 

Steatite  ,j  Gramet. 

Steatite  Idocrase. 

Steatite  1,  Augite. 

Serpentine  ^  Spinelle. 

Serpentine  „  Mica. 

Serpentine  Garnet. 

Serpentine  „  Angite. 

Serpentine  „  Choncbrodite. 

Serpentine  „  Amphibole. 

Serpentine  „  Olivine. 

Amphibole  „  Aiijjfite. 

Chlorite  „  Fehspnr. 

C  liloritc  „  Garnet. 

Chlorite  ,1  Amphibole. 

^rrolnaite  Manganite. 

Hammannite  „  Manganite. 
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Talentinite   in  the  form  of 
Stibiolite 
Kermes 
Wismuthocker 

'M'luilim 

Gfllena 
Pyromofpliite 
Fyromorpliite 

Cerussite 
Cerussite 
Ceriij^sito 
AViilfeiiite 
Hainietite 
Hematite 
Hematite 
Hematite 
Hematite 
Limonite 
8tiipiionderit9 
Idmonite 
Limonite 
PvTite 
Melanterite 
Grunerde 
PseudotripUto 

Srythnne 

Kupferachwarse 

Kupferpocherz 
Kupferpechciii 
Covelliue 
Malachite 
Malachite 
Malachite 
CheBSflite 


99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

» 

i> 

99 

99 

99 

99 

99 


Antimonite. 

Autimonite. 

Antimonite. 

Fatnnite. 

Galena. 

Cerussite* 

Fyromoiphite. 

Gralena. 

Cerussite. 

Gkdena. 

Anglesite. 

Leftdhillite. 

Galena. 

Chalvbito. 

Guthite. 

PjTite. 

Pharmacosiderte. 

Chalvbite. 

Marca^iite. 

Vivianite. 

Skorodite. 

Clialybite. 

Mispickel. 

Augitc. 

Triphyiine. 

Scheelite. 

Smaltite. 

Bedruthite. 

Towanite. 

Pahlens. 

Towanite. 

Chessylitc. 

Tou  aaite. 

Fahlcrz. 

Tahlerz. 


Fieudamarphotii  by  total  ehatige  qfmtbttanee. 

Graphite     in  tbe  form  of  Pyrite. 

Salt  „  Magnesite,  , 

Kaitrtenite  Salt. 

Gypsum  „  Salt. 

Polyhalite  „  Salt. 

Quart/.  „  Baiyte, 

(Quartz  „  riuor. 
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Quart/,  in 

the  form  of 

Gypsum. 

Quartz 

Caleit<?. 

Quartz 

Bai-ytoculcitc, 

Quartz 

Magnesite. 

Quartz 

Seheelite. 

Quartz 

Gralena. 

Quartz 

M 

Ccrussite. 

Quartz 

>9 

Hematite. 

Quarts 

19 

Pvrite. 
Cnalybite. 

Quartz 

» 

Prasem 

9> 

Caleite. 

Eisenkiesel 

n 

Calcite. 

Chalcedony 

9» 

Baryte. 

Chalcedony 

n 

Fluor. 

Chalcedony 

19 

Calcite. 

Chalcedony 

99 

Magnesite. 

Chalcedony 

99 

Fyromorpliite. 

Camelian 

99 

Calcite. 

Homstone 

91 

Fluor. 

Horiistone 

99 

Calcite. 

llornstone 

99 

Mica. 

Homstone 

99 

Chalybite. 

99 

Calcite, 

Lithonmrgo 

99 

Fluor. 

Pyrito 

»9 

Quartz. 

Pyrite 

9» 

Stephanite. 

Pjrite 

99 

Pjrargyrite. 

Marcasite 

99 

Pyrai^giyzite. 

Clialybite 

99 

Baryte. 

Chalybite 

99 

Calcite. 

Chalvbite 

99 

Mafmesite. 

Malachite 

99 

Calcite. 

Malachite 

99 

Cerussite. 

Ciyaocolla 

99 

Cerussite. 

Fddatein 

99 

Calcite. 

MeerBchama 

99 

Calcite. 

Pyrolusite 

99 

Calcite. 

Pyroliisite 

99 

^rai^uesite. 

llau^^iuaimilc 

99 

Caleite. 

Maugauito 

99 

Caleite. 

Psilonielane 

99 

Baryte. 

PMlinelane 

99 

Fluor. 

Ptiiiouielane 

99 

Pharmacosiiierite. 

Smithsonite 

99 

Fluor. 

Sniithsouite 

99 

Calcite. 

iSmithsouite 

99 

Magneaite. 

Smithsonite 

GhUena. 
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Smithsomte  in  the  film  of  Pyromorphite 


Kassiterite 
Cerosaite 
Ceroaate 

Stflpnosiderito 

Stilpnosiderite 

Hematite 

Heiruit  ite 

liitiiomte 

Limonite 

limonite 

Limonite 

Limonite 

limonite 

Limonite 

Limonite 

Limonite 

Liiuonit'e 

Limonite 
Pvrite 

Marcasite 

Pmte 

MftccMte 


99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 


Felspar. 
Jkryte. 
Fluor. 

!&iagnesite. 

Calamme. 

Fluor. 

Calcite. 

Baryte. 

Fluor. 

Oalcite. 

Hagnesite. 

Comptonite. 

Blende. 

Galena. 

Pyromorphite. 

Cerussite. 

Cuprite. 

Baryte. 

Fluor. 

Calcite. 

Caldte. 


Jp9eudamorphi9m 


Calcite  in  the  form  oi  Aragonite. 
Maicaiite  „  Pyrite. 


4A0r  Or  game  JSbrmi. 


Calcite. 
Baryte. 
CeleMiiie. 
Hqot. 

Gypsum. 

Quartz. 

Opal. 

Talc. 

Pyrite. 

Hematite. 


Lunonite. 
Chalybite. 

Blende. 

Gall  na. 

Cerudaite. 

Copper. 

Towanite, 

"Rormte. 

liedrutliite. 

Cimiabor. 
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The  order  in  which  the  characters  ivill  he  given  ih  the  following 

detcrijptiaM  of  minerals » 

Tlie  sTstoTu  of  crystallization  to  wliicli  the  mineral  belonisfs. 
The  aiiLHilar  elements  used  in  computing  the  mutu^  iuclimir 
tions  <-t  the  face«i  of  the  crvstal. 
The  letters  and  sjmbols  hj  which  the  simple  forms  are 

denoted. 

Enumeration  of  hemihedral  forms. 

The  angles  between  normals  to  the  fiioes.  These  angles  are 
the  supplements  of  the  angles  between  the  faces  as  they  are 
usually  given.  It  happens  not  unfrequently  that  forms  occur, 
the  faces  of  which  could  not  be  shown  in  tie  figures,  without 
increasing  their  Dumber  enormously,  and  that  the  situation  of 
such  fiM»8  is  not  capable  of  being  clearly  described  in  words. 
In  eT{  n  case  of  this  kind  we  banre  added  a  map  of  a  sphere  to 
the  suiiace  of  whicb  the  faces  of  the  costal  are  referred,  by 
radii  drawn  perpendicular  to  the  respective  faces.  This  sphere 
is  called  the  sphere  of  projection,  and  the  extremity  of  a  nidiiis 
drawn  perpendicular  to  any  face  is  c.illed  the  ])ole  of  that  face. 
The  map  for  cn  stals  belonging  to  the  cubic  system  is  given  in 
fig.  28.  As  the  dots  on  the  maps,  correspoiuii ng  to  the  faces 
on  the  figures,  are  luai  ked  by  corretspoiiding  indices  or  letters, 
the  reader  will,  after  a  little  practice,  be  able  easily  to  perceive 
the  relation  of  the  maps  to  the  liL^iires,  and,  when  onee  accus- 
tomed to  observe  the  crystalline  forms  on  the  ma])s,  he  will  ex- 
perience as  little  difficulty  in  tracing  the  relative  positions  of 
the  faces  as  on  the  solid  figures  he  has  been  accustomed  to 
consult.  The  maps  given  in  this  work  exhibit,  respectively,  all 
the  faces  which  we  are  aware  of  having  been  hitherto  obsen-ed 
on  the  crjutals  of  each  separate  mineral,  and,  being  records  of 
all  that  is  at  present  known  of  crystalline  forms,  they  may  for  a 
long  tune  be  consulted  by  the  minendoeist  as  standard  fiiguies. 

Simple  forms  that  have  been  observed  in  nature  without  any 
additional  Am^bs,  and  the  principal  combinations  of  simple  forms 
which  have  been  observed.  The  lists  of  combinations  are 
sometimes  abbreviated.  Thus  enpr»ds*i  is  used  to  denote  com- 
binations of  the  forms  e,  n,  p,  r  with  each  of  the  forms  dj  z,  t ; 
and  enpr..d.zJ  to  denote  thfit  the  fonns  e,  p,  r  have  been 
observed  in  combination  with  each  and  witli  all  of  the  forms 
d,  z,  t.  The  letters  denoting  hemihedral  forms  have  aeeents 
placed  over  them.    When  two  or  more  hemihcdml  iuruia  ha\  o 
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their  polos  in  the  same  Bubdivisions  of  the  sphere  of  projection, 
the  accents  annexed  to  the  correspoiuling  letters  incline  tlie  sani^ 
way ;  when  thej  are  in  different  Bubdivisions,  the  accents  inciiae 
difierent  wavs. 

Twin  crystals.    Twin-plane,  or  axis. 

The  faces  parallel  to  which  cleavages  exist. 

The  nature  of  the  fractured  surface. 

The  degree  of  tranaporeiu^  of  the  nunend. 

Lustre. 

Index  of  refraction  of  crystals  belonging  to  thecnbio  systenu 
Optical  constants  of  eryatals  belong^e  to  the  otber  sjstemB. 
In  nniaxal  erystalB  /i  denotea  the  index  of  lefraetion  of  the 
ordinary  ray ;  ft'  the  index  of  refraction  of  the  extraordinary 
ray  in  a  plane  perpendicular  to  the  optic  asda.  An  approxi* 
mate  value  of  the  refractive  power  of  a  doubly  refractive  czystid 
ia  denoted  by  b. 

Colour  and  pleochromatism. 

Colour  of  the  streak  or  powder  of  the  mineraL 

"Whether  frajjile  or  tough,  flexible  or  elastic. 

Hardness,  denoted  by  H. 

Speciiie  j^avity,  denoted  by  Q. 

EiectrRiil  properties. 
Taste  and  odour. 
Chemical  characters. 

Chemical  formula^  and  eompoaition  computed  from  the  formuliu 

Selected  analysee. 

Modes  of  occurrence. 

Principal  localitiea. 

Obaervationa. 
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1.  STJLPRinR.— Sulphur;  Phillips.  Soulre;  Many.  Pris- 
BUtiacber  Schwe&ii  Mohs.   Schwefel;  Hausmazm^ 


fhaUAtic.    011,010  ^  23^  f  '6 i  101,001      68^  Id';  110,100  =  60^  69'. 

I  010,  e  inn,  e  oil,  «  oi3,  n  loi,      203,  v  103,  m  110, 

k  810,  p    111,  g    118,  S    113,  t    116,  0?   313,  ^  315. 


37^ 

68' 

ee 

M 

68 

80 

0 

W 

76 

66 

188 

46 

we 

88 

18 

61 

40 

nc 

62 

12 

f 

12i 

24 

ki 

58 

19 

mh 

39 

1 

78 

2 

ie 

81 

6 

H 

46 

8 

68 

86 

JW 

71 

88 

mc 

nb 

fP' 

Iff 

tb 


90^  0' 

36  41 

42  88 

70  0 

80  0 

78  88 

96  8 

143  17 

66  31 


ff 

it!' 

ff 

A 

zc 

na.  88. 


37°  66' 
46  68 


9 

66  86 


48 

90  16 

50  54 
64  0 
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Forms  and  combination  s .  p,cp,  pm,  nphy  empm* ,  te . hi^twha. 
The  faces  n  usually  rough  ;  the  other  faces  smooth  and  bright. 
Twins.   Twin-face  m.   Cleavage,  imperfect.  Fmcture 

conchoidal... uneven.  Transparent... translucent  on  the  edges. 
Lustre  resinous,  inclining  to  adamantine.  B » 8*o...s-S4. 
Bulphur-*7eUow,  passing  into  red,  brown,  grey.  Streak,  sd- 
phur-^ellow... white.  Sectile.  h  »  r6«..8*5.  ^  =  s*o...  Ji 
Acquires  resinous  electricity  by  friction. 

Sublimes  in  the  matrass.  Melts  at  iil^  c ;  boils  at  4fiO^  c ; 
in  the  open  air  takes  fire  at  270°  c,  and  bums  with  a  blue 
ilame,  forming  sulphurous  acid. 

S,  sulphur. 

Some  Tarieties  contain  selenium,  which  imparts  to  them  an 
orange-yellow  colour;  others  are  coloured  brown  by  bitumen. 

In  attached  crystals  and  druses ;  globular,  reniform,  and  sta- 
lactitic  masses,  £sseminated. 

Is  found  in  mica  slate  at  Ticsan  in  Quito,  and  GHashutte  in 
Hungary.   In  limestone  at  Carrara.   In  metallic  veins  at  Bie- 
poldsau  in  the  Black  Forest,  in  Sit  gen,  and  at  Bries  in  Hun- 
gary.   In  beds  of  gypsum  at  Girgenti,  Cataldo,  Fiume,  and 
other  places  in  Sicily,  Lrbino,  Modciui,  and  Tuscany  ;  at  Conil 
near  Cadiz ;  in  Murcia  and  Aragon  ;  at  Czai  ki)u  and  Swoszowice 
near  Cracow,  Eex,  Eadoboy  near  Crapnia  in  Croatia,  Lauen- 
stcin  in  llauuvcr.    In  sandstone  in  Greenland,  Roisdoi-f  on 
the  l{}iin(\  Occhio  in  Sicily,  and  Siena  in  Itnlv.    In  alluvium 
at  Aoata.    In  bn)\vn  cdil  at  Art  em  in  Thurmgia.    As  a  vol- 
canic sublimate  in  the  Solfatara  near  Naples,   the  Tiipari 
Islands,  ^tna,  Iceland,  Guadaloupe,  Java,  Teueriffe,  Bourbon, 
the  volcanoes  of  the  Pacific  Ocean.    As  a  deposit  from  the  hot 
springs  of  Aix-la-C)iapelle,  Nenndorf^  Eilscn.    The  finest  ciy»» 
tab  are  found  at  Conil,  at  Forli  near  Naples,  and  in  Sicily. 

The  fac(\s  v,  y,  x.  r.  Jc,  were  observed  in  a  group  of 
crystals  in  Mr.  Brooke's  collection. 

Crystak  of  sulphur  obtained  by  sublimation,  by  the  alow 
evaporation  of  a  solution  of  sulphur  in  bi8ul])liide  of  carbon, 
andl,  in  some  cases,  by  the  cooling  of  sulphur  from  the  lowest 
temperature  of  fusion,  have  the  form  described  above.  The 
crystals  formed  by  the  cooling^  of  sulphur,  heated  considerably 
above  the  melting  point,  and,  according  to  Pasteur,  suuietimes, 
though  iai\  ly,  when  crystallized  fiom  bisulphide  of  carbon, 
belong  to  the  oblique  system. 

101,100  =  40"^  O'  J  111,010  =  66°  18'  J  101,001  =  42""  14'. 

a  100,  c  001,  n  on,  m  no,  t  in. 
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no.  84. 


14' 

te 

52** 

«' 

90 

SS 

mi 

W 

53 

M 

w 

44 

14 

ne 

44 

51 

90 

18 

mc 

85 

55 

Twina.  Twin-fima.  deavage. 
Hie  OTBtala  are  ai  first  tniigpaxeiit,  but 
after  eipoaure  to  the  air  become  opaque, 

2.  SELENIUM.— Selen ;  HanmnaTiTi,  Haidinger. 

BrowiiiBh-black...lead-grej.  In  thin  pktes,  red  bj  traua- 
nifeted  Hgkt*   H  =  S  O.   e  »  4*8. 

Sublimes  in  the  matnuss.  Melts  at  a  little  above  lOO^  o; 
book  at  700°  c. 

8e,  belenium. 

la  found  iuTeatiDg  sulphur  in  Sicily. 


8.  DIAMOND. — ^Diamond ;  PhilUps.  Diamant ;  Uauj. 
Oktaedrischer  Demaut^  Mohe.  Demant;  Hausmaim,  Hai- 
dinscr. 

Cubic 

a    1C«»,  O    111,   J    Oil,  ^    032,  ?*    043,  p    122,       321.  The 

ionm  OfPf are  frequently  heuiihedral  with  inclined  faces. 


90"^ 

o' 

ga 

33"^ 

41' 

pa 

70° 

32' 

ml 

70 

SO 

36 

49 

15 

48 

54 

44 

a 

16 

16 

pd 

19 

88 

U 

60 

0 

id 

86 

58 

86 

49 

id 

46 

0 

VP 

97 

16 

90 

88 

18 

io 

36 

le 

88 

57 

JIO.  85.  JIO.  86.      *  f  10.  87. 
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Fia.  88. 


no.  69. 


Fia.  eo. 


4 

Forms  and  combinations,  o,  {,  ao^  ad,  od,  oi, 
Of,  (/iff  aod,  aoif  aU^  da'a^  aodpi.  The  fiuses  d  sometimes  roogh 
and  cuired ;  g,  «,  a  ciured.  ^  Twins.  Twin-ftoe  o.  The 
twin-ciystals  are  fiiequently  hemihedial,  and  very  thin  in  tiie 
direction  of  a  normal  to  the  twin*&ce.  Clearage.  very 
perfect.  Fracture conchoidal.  Transparent... translucent.  Lustre 
adamantine,  /i  =  2  44.  Colourless,  white,  grey,  browu,  gi-een, 
yellow,  rtul,  blue,  rarely  black.  Streak  f^rej,  H  =  IQO. 
o  —  3*5... 3-6.  Acquires  vitreuuij  electricity  by  friction.  Does 
not  coiidiict  electricity.  Some  varieties  are  phosphorescent  Ibr 
some  time  after  exposure  to  the  light  of  the  sun. 

l)iiriis  away  before  the  blow|)ipe  on  platinum  foil.  When 
burnt  in  an  atmosphere  of  oxyi^rn,  the  product  of  combustion 
is  carbonic  acid.   Is  not  acted  upon  by  acids. 

C,  carbou. 

In  isolated  and  imbedded  crystals  and  grains,  rarely  masaiTe. 

Is  found  in  a  qnartz  con^omerate,  in  strata  of  clay  and  sand 
containing  iron  oxide,  and  in  alluvium,  on  the  eastern  boundary 
of  the  phuteau  of  the  Deccan,  between  the  parallels  of  14°  ana 
36^.  The  principal  localities  are,— on  the  rirer  Pennar  be> 
tween  Cudoapah  and  Oandiootta;  between  the  Pennar  and 
Kistna  near  Nandial;  on  the  lower  Kiatna  near  EUcupe; 
Sumbhulpur  on  the  Mahanadi;  Pannah  between  the  riyers 
Sonar  and  Sone  in  the  Bundelkund.  Diamonds  are  also  found 
in  Malacca ;  on  the  west  side  of  the  Katu  mountains,  rather  to 
the  north  of  Pulo  An,  Landak,  Sekajam  and  Taian  in  Borneo, 
in  Celebes  and  .lava.  They  mi  found  in  the  Brazils  in 
alluvium,  accompanied  by  oxides  of  irou,  quartz,  kyanite, 
beryl,  chrvsubt^yl,  anatase,  topaz,  spineUe,  corundum,  <;aruet, 
&c. ;  in  the  district  of  Cero  do  Frio  in  Minas  Genies.  in  the 
beds  of  Rio  .Te(|uitin]ionha  and  Kio  Arassuhay  ;  on  the  riL'ht 
bank  of  the  Eio  S.  Francisco  at  Matto  Grosao,  and  in  the  beds 
of  Kio  Pardo,  ilio  A'elhas,  and  various  other  rivers,  all  of  which 
£ftU  into  the  S.  Prancisco ;  in  the  mines  of  Biven  and  CuithA; 
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ra  the  Serm  do  S.  Antonio,  Serra  das  Arraras,  and  iu  the  brook 
lapiTaiT  and  the  river  Parannan  in  the  Capitania  of  Qojbz  ; 
ia  the  Kio  Tibagj  in  the  district  of  8.  Paulo,  and  in  some  of 
the  tributaries  of  the  Bio  Doce;  on  the  banks  of  the  Cachoina. 
JtfiBmitf  diamonds  have  been  found  imbedded  in  itacolumite^ 
s  nicMeoiis  aandstoney  on  tbe  left  bank  of  tbe  Coirego  dos 
Jtm ;  on  tbe  Serra  de  Grammagoa,  about  170  English  miles 
n  rth  of  Tijuco,  and  at  Canga  de  Kiberao  das  Datas,  twenty- 
tbitt^  miles  from  Tijuco.  Accordiu<^  to  Eschwege,  itacolumite 
is  the  prevailing  rock  in  the  Serra  de  Antonio,  in  which  the 
Jequetinhonha  rises  in  the  Serra  da  jSIatta  da  Corda,  on  the 
eastern  slo{>e  of  wliich  the  tributaries  of  the  Rio  Francisco  rise, 
and  in  the  diamond  district  of  Tibagy.  A  black  massive  variety 
b^is  been  very  lately  found  in  the  Serra  Madre,  in  Mexico. 
Small  diamonds  liave  been  found,  in  no  great  mimher,  in  the 
gold  stream- works  in  the  Ural»  on  the  banks  of  the  Poludennaja 
ud  Adol&koi,  tributaries  of  the  Koiwa»  not  far  from  Bissersk ; 
aft  Ensdiaisk,  about  seventeen  English  miles  from  Kuachwinsk ; 
tt  IMscher's  stream-works,  about  ten  miles  to  the  east  of 
Kathnrinenburg ;  and  at  Verch- Uralsk.  A  few  have  been 
(ound  \\i  Rutherford  County  in  Auriii  Carolina,  and  in  Hall 
C'jiinn-  in  (jeor<^ia. 

It  appeiir^?  that  tlie  form  d  is  most  frequently  observed  In  the 
Braziiiaa  dianionds,  and  the  form  o  hi  those  trom  the  East 
Indies.  According  to  Parrot,  diamonds  from  the  Ural  usually 
ihsv  the  form  i.  On  aeeount  of  the  curvature  of  the  faces 
f,  i,    #,  their  indices  haye  not  hitherto  been  determined  with 

Hie  Ingest  diamonds  have  been  found  in  the  East.  The 
Koh-i-noor  is  said  to  weigh  979*56  carats.  It  is  of  the  form  and 

oie  of  half  a  hen's  egg.    The  diamond  of  the  Raja  of  Matun 
in  Borneo  is  said  to  weip^h  370  carats.    The  Pitt  diaiiiuiiJ,  one 
oftheCrowTi  jewels  of  France,  found  iu  the  Goleonda  district, 
weighed  uiKut         in  its  present  state,  136  carats.  Petzhold 
mentions  miother  diamond  belonjnijo:  to  the  French  Treasury 
wei^hiiii^  106  carats.    The  Saucy  weighs  3375  carats.  The 
Emperor  of  Eussia  has  one  of  isi'^a,  and  another  of  86  carats. 
T\ie  Florentine  diamond,  the  property  of  the  Emperor  of 
Austria,  weighs  ISO'S  carats.  According  to  Fetshold  a  diamond 
in  the  Portoguese  Treasury  weighs  soa  carats.   The  hu^t 
Bnsfliaa  diaaumd,  an  oetehedron,  was  found  in  the  mer 
AbiiU.    Its  weight  is  yariously  stated  at  from  06  to  188*6 
canto.  The  Na^sac  diamond,  the  property  of  the  East  India 
Company,  weighs  89*76  carats.    A  green  diamond,  preserved  in 
t^e  Grune  Gt?^\  r>lbe  at  Presdjen,  weighs  48  carats.  On© 
camt  =;  917  grams. 
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4.  GEAPHITE.— Graphite  ;   Phillips,  Hauy.  Bbomboe. 

clrisclier  Melau-Graphit  j  Mohs.  Grajiliitj  Uausiiuum,  llai- 
dinger. 

Bhombohedial.  no.  91. 

0  111,  b  aii. 

bb"     so  0 

Combmaiion.  ob.    The  &ces  o  striated 

parallel  to  their  intersections  with  the  al- 
ternate liues  b.    Clea^  agc  .  (?,  very  perfect. 
IVacture  uneven.   Opaque.   Lustre  uietallio.   Iron-black . . .  dark 
steel-grey.    Streak-black,  shining.    Sectile.    In  thin  leaves 
flexible,    n  =  l*o...2*o.    g  =  i'9...2*i. 

Infusible  before  tlie  blowpipe,  but  l)urns  witli  difliculty.  In- 
soluble in  acids,  which  act  only  upon  the  iron  and  other  im- 
purities. 

C,  carbon,  mixed  with  a  variable  quantity  of  iron,  amounting 
in  some  instances  to  ten  per  cent.,  which  may  be  extracted  by 
digestion  in  acids ;  and  also  soinotimes  ^vith  very  small  quan- 
tities of  silica,  alumina,  lime,  and  oxides  of  titanium  and  copper. 

It  occurs  yery  rarely  crystallized,  usually  in  xenifoim  mnnrnm, 
in  flattened  grams  or  scales. 

It  is  fo}ind  at  Arendal  in  Norway ;  Cropfersgriin  and  Wun- 
Biedel  in  BaTaria ;  Helette,  Mont  Labourd  and  TJrBOFia  in 
the  Pyrenees ;  Finland,  Ghreenland,  North  America;  in  gnass 
at  Hamerzell  and  Griesbacb  near  Passau ;  in  beds  near  Schott- 
"wien  and  Spitz  in  Austria ;  near  Ereienstein  in  Styria ;  at 
Schwarzbach,  Stubu,  Swogownov,  Naketen-Dorfklas,  Tepel  and 
other  places  in  Bohemia;  Goldenstciu  in  Moravia  ;  Freivvablau 
in  Silesia ;  at  Bori-owdale  in  Cniuberland  in  tra}) ;  in  irregfular 
masses  with  garnet  in  gneiss  at  Strathfcrrau  near  iit-uly  in 
Aberdeenshire  and  at  Kilkenny  in  Ireland ;  at  Craiinnan  in 
A}rslure  in  the  coal  formation;  at  Marbella  in  the  sinith  of 
Spain  ;  in  Ceylon,  the  Brazils,  Sturbri(l<^e  in  Ma«?saehudetta, 
Ticonderoga  and  several  other  places  in  the  United  States. 


HETAL8. 


5.  BISMUTH.  —  Native  Bismuth;  PhiUips.  BismuUi 
natif;  Hauy.  Oktaedrisches  Wismuth;  Mohs.  Wismutb ; 
Hauamann,  Haidinger* 

Iwhoiubohedral.    100,111  =  66°  24' 

o  111  cleavage,  e  oil  cleayage,  r  100,  #  111  deavage.  0 
truncates  the  edge  rV. 
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no.  83.  f  10.  8a. 

eo        36°  68' 

TO  o{\     2  i 

i^o  71  37 
rr       92  20 

110  32 
9r         66  16 

CombinatioiiB.  oif  O0ff.  Crystallises  from  Vision  in  the 
form  r.  Cleayage.  p^ect ;  s,  less  perfect.  Twins.  Twin- 
free  e.  Opaque.  Lnsti^  metallic.  Suver  white,  indiniDg  to 
red ;  liable  to  tamish.  Streak  the  same.  Sectilei  ahnost  mal* 
leable.   h  =  s-o...s*s.   e  a  9'd...e*8. 

Helta  at  S64^  firequentlj  with  a  smell  of  arsenie.  After 
prolonged  exposure  to  the  blowpipe  flame,  de[>osits  a  sub* 
fimate  of  oxide  on  Htse  charooaiC  which  h  }  xUowish^brown 
while  hoi.  Soluble  in  nitric  acid.  A  white  precipitate  falla 
when  a  large  quantity  of  water  is  added  to  the  solution. 

lii,  bismuth,  fivqucntly  with  an  aJnu.vture  of  ai'stiiic,  amount- 
ing in  some  cases  to  upwardij  of  30  per  cent. 

In  crj'stals  and  groups  of  crystab,  dendritic,  mossy,  granular, 
compact  and  ininatod. 

Oeeurs  lu  vt  uir*  of  foljalt  and  silver  ores,  in  rrranite,  gneiss, 
mlc:i  relate,  and  tranbiti<>n  rocks,  with  smaltint:,  kupfcruickel, 
and  silver,  and  in  tin  veins.  Is  found  at  Sclineeher^.  Anna- 
berg,  Marieuberg,  Johann-Georgenstadt  and  Altenberg  in 
Saxony,  Bieber  in  Hanau,  I^edrichrode  in  Thnringia, 
Schlackenwald  in  Bohemia,  X/oling  in  Carintliia,  !Modum  in 
Norway,  Fahlun  and  other  parts  of  Sweden,  the  Pyrenees, 
Connecticut,  at  Redrutli  and  near  St.  Ives  in  Cornwall.  It 
was  formerly  found  at  Wittichen  in  Baden  and  near  Has- 
serode  in  the  Harz. 

Bismuth  is  feebly  repelled  by  either  pole  of  a  magnet.  A  bar 
of  bismuth  suspended  freely  hietween  the  poles  of  a  horse-shoe 
magnet  rests  in  a  position  at  right  angles  to  the  line  joining  the 
poles  of  the  magnet.  When  a  cr3r8tal  of  bismuth  is  su^ended 
between  the  poles  of  a  horse-shoe  magnet,  the  principal  cleavage 
plane  o,  tends  to  jdaee  itself  at  right  an^^l(>s  to  the  line  joining 
the  poles.  Also  wht  n  bismuth  crystallizeii  from  fusion  between 
the  j)oles  of  a  powerful  niacrnet,  most  of  the  crystals  have  their 
principal  cleavages  pcrpendiouiar  to  the  luie  joining  the  poles. 

6.  ANTIMONY.— Native  antimony ;  Phillips.  Antimoinc 
Natif:  Hauy.  Khomboedriacher  Antimon ;  Mobs.  Antimoni 
Hansmazm.  Haidinirar. 

Bhombohedial.   100,111  =  66^  88^ 
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0    111,    Z  211, 

a  oil  cleavage. 


e  oil  cleavage,    r  lOO, 


ao 

00° 

o' 

62° 

53' 

aa 

GO 

0 

rr 

92 

25 

zo 

20 

40 

as 

110 

35 

ro 

66 

28 

ze 

17 

48 

eo 

87 

2 

re 

4-6 

13 

80 

71 

40 

rs 

55 

18 

36 

86 

ra! 

43 

47 

i  111  cleavage, 


n0. 95. 


Combination,  ozr.  Crystallizes  from 
fusion  in  Uio  form  r.  The  ffiren  ^  striated 
parallel  to  theii'  intersections  with  r.  Twins. 
Twin-face  e.  Cleavage,  very  perfect ;  e, 
distinct ;  the  cleavages  Oy  e  striated  parahUel 
to  their  intersectiona  with  each  other;  9 
less  distinct;  a  traces.  Opaque.  Lustre 
metallic.  Tin^-white.  Streak  the  same. 
Bather  brittle.  H  «  8*O..*S*0.  e  =  6'6..*0*7* 
Conducts  electricity. 

In  the  open  tube  vicUls  a  white  sublimate.  Melts  at  425''  c. 
On  charcoal  burns  and  is  volatilized,  depositing  a  white  bubii- 
mate  of  antimomous  acid  upon,  the  charcoaL 

Sb,  antimony. 

aiiiaijsis  of  aiilimony  from  Andi'ea:iberg  by  Klaproth. 

Antimony    ....  98'00 

bilver  I'OO 

Iron  0*26 

The  curved  lamellar  varieties,  of  a  tin-white  colour  indining 
to  lead-grey,  appear  to  contain  arsenic  in  all  proportions  from 
two  up  to  sixtj^-two  per  cent.  Before  the  blo\ivpipe  they  emit 
fumes  of  arsenic. 

Is  seldom  crystallized  \  usually  in  crystalline  granular  masses, 
reniforni,  dissennaaied. 

Occurs  in  veins  in  crystalline  rocks  with  arsenic,  antimonite, 
kerines,  antimonsilber,  pyrargyrite,  proustite,  galena.  Has 
been  found  at  Sahlbero^  near  Sahla  in  Sweden,  AUemont  in 
Dauphme,  Przibram  in  Bohemia,  Audreasberg  in  the  Harx. 

7.  TELLTTBIXTM.— Native  tellurium ;  Phillips.  TeQurs 
natif;  Hauv.  Bhomboedrisches  Tellur ;  Mohs.  3mur;  Hao^ 

mann,  Haidinger. 


HhombohedraL 
Q  111.  h  six 


100,111  =  67 

r  100,  las. 


36. 
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ho  90°  0' 

W  60  0 
TO  £7  S6 

rft  89  94 

98  68 
f'r^        49  66 

rr^      115  13 

Combination,  obrr,.  Crystallizes  from  fusion  in  the  form  r. 
Cleavage,  a,  imperfect ;  ^,  very  distinct.  Opaque.  Lustre 
BetilUe.  1^- white.  Streak  the  same.  Bather  sectile. 
H  =  ro...9-6.    »  =  6-1.. .0*8. 

In  the  qpen  tube  bums  with  a  gieenbh-blne  flame^  and  emits 
a  doiae  smoke.  The  grey  suUinukte  in  the  tube  becomoB  white 
when  heated,  and  melts  mto  transparent  drops  of  tellurous  acid. 
Bofort'  the  blowpipe  on  charcoal  melts,  and  is  dissipated  iu  a 
dtuse  smoke,  aiul  with  a  greenish  flame.  Soluble  in  nitric  acid 
with  evolution  of  nitrous  acid.  The  solution  in  concentrated 
sulphuric  acid  id  red. 

Te,teUnrium. 

Acc(»iling  to  Klaproth  and  Petz,  consists  of 

Tellurium  91*56    07  21 

Gold   0*25  2-79 

Iron  7*90  trace. 

Sulphur  —  trace. 

In  attached  crystals,  massive,  pnimlar,  and  disseminated. 
I?  fomid  in  a  sandstone  rock,  "^.n  ith  ouarlz,  gold,  and  pyrites,  in 
the  mine  of  Maria  Loretto  at  Jb'acebay  near  Salathna  in  Tran* 

Aemding  to  a. Bose.  robes'"  66'. 

%.  AESEXTC. — Native  arsenic;  Phillips.  ArspTiic  natif; 
Ilauy.  iihotnboedrisches  arsenik^  Mohs.  Argenik^  Haus- 
mum,  Haidinger. 

Ehomboliedral.    100,111  =  6/*  6l'. 

0  111,  0  oil  cleavage,  r  loo,  h  466.  A  truncate  the  edge 
ia  which  o  meets  the  £ice  parallel  to  r. 

no.  97. 

M         88^  8(/ 
TO  67  61 

lo  67  IS 

66  16 
rK         94  19 
106  8 
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Ciy^tals  obtainod  by  sublimation  show  the  oombinations 
or,  orh.  Twins.  Twin-face  e,  Cleairage.  perfect ;  im* 
perfect,  striated.  Practure  imeTen.  Opaque.  Imslire  metallic. 
Tin-white,  incUniiig  to  lead-grey.  Streak  the  same.  Exposed 
to  the  air,  becomes  greyish-black.  Brittle,  h  as  S'S.  q  = 
6*7. .  .5*8.   Conducts  electricily  perfectly. 

Sublimes  in  the  matrass.  Is  Tolatilis^  without  melting  be- 
fore the  blowpipe,  emitting  an  odour  of  gfarlic,  and  depositing 
a  white  siibliiiiMte  on  the  charcoal.  In  liiLiic  acid  ii>  converted 
into  arfi^eniouB  acid. 

As,  arsenic. 

In  arsenic  from  Joachimsthal  John  found  from  two  to  three 
per  cent,  of  antimony,  and  one  per  cent,  of  red  oxide  of  iron 
and  wat^. 

Seldom  crystallized,  usually  in  fibrous,  gbbular,8nd  renifom 
masses;  dissomiiuited. 

Occurs  usually  in  veins,  seldom  in  beds,  principally  in  crys* 
talline  slate-rocks,  accompanied  by  antimony,  antmioniai  siItbt, 
argentite,  proustite,  galena.  Is  found  at  Andreasberg  in  the 
Harz,  Annaberg,  Schneeberg,  Marienberg,  Freibeig  in  Saxony, 
Wittichen  in  Baden,  Joachimsthal  in  Bohemia,  Kapnik  in  Tran* 
sylvania,  Orawitsa  in  the  Banat,  Allemont  in  Dauphin^  Mar^ 
kiiclien  in  iUsace,  Kongsberg  in  ^^orway. 


9.  OSMIEIDIUM. — Alloy  of  iridium  and  osmium ;  Phil* 
lips.  Iridosmine;  Beudant.  Khomboedrisches  Iridium ;  Mobs. 
Indosmium ;  Hausmann,  Haidinger* 


BhombohedraL    100,111  =  69?  ST'. 

0  111,  a  oil,  a  idl. 


TO.  SB* 


ao 
so 


^  if 

0 


90' 
60 
62  0 

52  24 

99  46 


Combinations,   oa,  oo^.    The  fiices  o  smooth  and  bright; 
a  dull.  Cleavage,  o,  tolerably  perfect,  yet  di£Scult  to  obtein. 
Fracture  uneven.   Opaque.   Lustre  metallic.  Tin-white,  lead- 
grey.   Slightly  malleable,  but  soon  cracks  under  the  haiuner, 
and  may  be  reduced  to  powder,   h  =  7*0.   a  =  irs.. .91*9. 

Ignited  with  nitre  in  the  matrass,  emits  the  peculiar  bmcU  of 
osmium.    Is  not  sensibly  acted  upon  by  acids. 

One  variety  (iSisserskit ;  ILiidinger.  ])unkles  Opmium- 
idium  \  G.  Bosie)  is  lead-grey,    a  =  21'iiB.   Before  the 
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blowpipe  on  charcoal  turns  black  and  smolls  stronfjly  of 
Ofimium.  Cau!»cs  the  llaine  of  a  spirit-lamp  to  bum  brightly 
with  a  yellowi^li-red  flame.  AiiothrT  variety  (Ncwjanskit  ; 
Haiti iiiurrr.  Tiiehtes  Osmiiim-Iridiiuu  ;  G.  Kose)  is  tin-white. 
Streak  the  same,  o  =  19*380...  19'471.  Before  the  blowpipe 
UDchangecL    They  have  both  the  same  form  and  angles. 

Aiiidyaes  a,  5  of  the  lead-grey,  e  of  the  tin-white  yariety 
from  the  neighbourhood  of  Eathannenburg,  by  BerzeliuB: — 


a  h  e 

Ir!«rmm    .    .    24*83  19*86  46*77 

KiitHLium  .    .     —  —  3*15 

Iron    ...     —  —  074 

Osniiiiin   .    .    76*17  80*14  49*34 

Palladium    .     —  —  trace. 


These  analyses  are  repveaented  by  the  formuhe  IrOa^  IrOsS 
IrOs  respectively. 

Occurs  in  amall  isolated  cryatala  and  grains. 

The  lead-grey  variety  is  found  at  Nischne  Tagilsk,  the  neigh* 
bourbood  of  Katharinenbiirgi  Sissersk,  and  Kyschtimsk  in  the 
XTnL  The  tin-white  Tariefy,  with  gold  and  platinum,  in  the 
Ural,  in  the  stream-works  at  Bilimbajewsk  and  Wereh-Issetsk 
near  Katharinenburg  and  at  Ne^-jansk.  A  combination  of 
iridium  and  osmium  lias  been  found  in  Borneo,  and  aliio 
=  19*o)  in  South  America. 

10.  lEIDIUM. — Hexaedriaches  Tridium  j  Mohs.  Platini- 
ridium  ;  HauHmann.   Iridium  \  Haidinger. 

Cubie.  no.  90. 

a  100,  o  111. 

ati  90°  o' 

wf  70  33 

oa  64  44 

Combination,    ao.    CleaYage.  a, 
difficult  to  obtain.    Opaque.  Lii«<tro 
metallic.    Silver-white,  ineliniiiLC  to  yellow  exteriorly,  and  to 
grey  i  n  the  interior,  blightiy  ductile,    u  ss  6*0 . . .  7  o.   a  ss  22*66 

...2*2*80. 

Unchangeable  before  the  blowpipe,   Inaoluble  in  acids. 

Ir,Pt,  iridium  and  platinum. 

Analysis  by  8vanber<^ : 

Iridium   76'8o 

Platinum   1964 

Palladium  ....  0*89 
Copper  1*78 
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Occurs  ill  small  i'«olated  crystals  and  rounded  grains,  with 
osniiridiiini  and  platuiuni,  at  Nischne  Tagilflk  and  ^^ewjanak  in 
the  Ural,  and  Ava  in  the  East  Indies. 


11.  PLATINUM.— Native  Platina  ;  Phillips.  Pktine 
natif  ferrifere  ;  Hauy.  Ilex aedrisches  Platin  ;  Mohs.  Po* 
Ijxen  ;  iiaudmaim.    Platin;  Haidinger. 

Cubic. 


a  100. 


TIQ.  100. 


wP  o' 


No  deavage.  Fracture  hackly.  Opaque. 
Lustre  roetsdlic.  Steel-grey.  Streak  the 
same,  bright.  Ductile.  h  s  4*o...4*6. 
o  =  18*947,  from  South  America ;  17*8..  .17*6, 
&om  Bussia.   Frequently  magnetic. 

Before  the  blowpipe,  alone  and  with  fluxes,  infusible  and 
unchangeable.  Soluble  only  in  nitromuriatic  acid.  The  so- 
lution yields  a  lemon-yellow  precipitate  with  sal-ammoniac. 

Pt,  platinum,  with  iron,  iiidium,  uamiuui,  rhodium,  palladium, 
copper. 

Analyses  of  platinum  a,  b  fix>m  Nischne  Tagilak,  e  firom  Go- 
roblagodat,  d  mm  Barbacoas,  all  bj  BeneliuB,  &  firom  ChocOi 
/firom  FintOy  both  by  Svanbei^ : — 


a 

b 

e 

d 

e 

/ 

Platinum 

.  78*04 

78*58 

86*60 

84*80 

66-16 

84-34 

Iridium  . 

.  4*97 

8*86 

1*46 

1*09 

2*52 

Bhodium  . 

0*86 

1*18 

1*16 

3*46 

216 

313 

Palladium 

0*28 

030 

no 

1-OtJ 

035 

1*66 

Osmium  . 

(not 

determined) 

1*03 

097 

019 

Iron 

.  11-04 

12-98 

8  32 

6'31 

803 

7*52 

Copper 

070 

0*20 

0-74 

0-40 

trace 

IManp^auese 

010 

0-31 

Osniium-iridium 

1-98 

2*30 

140 

1*91 

Earthy  substances 

0*60 

0'7a 

A  silver-white  variety  from  the  Brazils  (g  = 
round  grains,  according  to  Svanberg,  consists  of 

Platinum  .    •    •    .  66*44 

Iridium    •    .    .    ,  27*78 

Bhodium  •    •    .    «  6*86 

Palladium.    .   •   .  o*49 

Osmium  ....  a  trace 

Iron   4*14 

Copper    ....  8*08 


10*94)  iu  small 


Digitized  by  LiOOgle 


121 


Occurs  very  rarely  in  cubic  crystals,  usually  in  small  plates 
or  rounded  grains  having  a  smooth  bright  surface,  less  fre- 
quentlj  in  large  grains  and  raimded  lumps,  of  which  the  largest 
known  weighs  8'33  kilogrftnimee. 

Is  found  with  gold,  in  veins  of  quartz  and  brown  iron-ore,  in 
sjeoite,  near  Santa  £<  a  do  OsoSi  in  the  piomoe  of  Antioquia ; 
but  much  more  abundantly,  accompanied  bjr  gold,  osmiridium, 
iridium,  palladium,  chromic  iron*ore,  magnetic  iron-ore,  zircon, 
comndum,  and  occaaioiui]l7  diamond,  in  the  alluYial  sand  of 
almost  all  the  valleys  on  the  eastern  slope  of  the  Ural  moun- 
tains ;  at  BogoflJowsk,  Kuschwinsk,  Newjansk,  Miask :  also  on 
the  western  mope  at  Nischne  TagQsk,  where  it  appears  to  have 
been  originally  imbedded  in  serpentine  with  chromic  iron- ore.  It 
occurs  under  similar  circumstances  in  South  America,  in  the  pro- 
vinces of  Choco  aiiil  i^arbacoas  ;  in  the  province  of  Matto  Crrosso, 
in  the  Brazils  ;  lii  the  valley  of  Jaky  in  St.  Domingo  ;  in  Borneo, 
uhcre  it  appears  to  have  been  originally  disseminated  in  ser- 
pentine; and  in  small  quantity  in  the  gold  sand  of  the  Ehine; 
with  the  gold  of  the  country  of  Butiierford  in  JN^orth  Carolina. 


12.  PA LL.VDIUM.— Native  palladium;  PhilHps,  Ilaus- 
Uiiiun,  Haiduiger.    Oktaedriflches  Palladium  ^  Mohs. 

Gobic. 
a  111. 

oo'        70^  32'.     (fig.  101.) 

IVacture  hacklj.  Opaque.  Lustre  metallic.  Light  steel- 
gr^  Ihictile.  h  =  4*6...s*c.  6  =  irs...m4. 

When  heated  to  a  certain  j^oint,  takes  a  blue  colour,  which 
disappears  on  ignition.  Lifiisible  before  the  blowpipe.  Melts 
with  sulphur.   With  nitric  acid  yields  a  red  solution. 

Pd,  palladium,  with  a  little  platinum  and  indium. 

Occurs  in  very  small  octahedrons  and  grains,  which  are  some- 
times an  ag'^e^^ation  of  radiating  fibres,  with  grains  of  platinum 
in  auriierou.s  ^aiui,  in  the  J^razils.  Also  with  gold  and  claua- 
thalit^*  at  Tilkerode  in  tlic  llaiz,  in  very  small  bright  crystals, 
which  appear  to  be  regular  six-sided  prisms  (fig.  01 )  perfectljr 
eleavable  pandlel  to  0.  Hence  probably  palladium  is  di- 
Qiozphous. 


13.  GOLD.— STatiye  gold;  Phillips.  Or  natif;  Hauy, 
Uexaedriscbes  Gold;  Mobs.    Gold;  Hausmann,  Haidinger. 

Cubic 

•  100|  o  11I9  d  Oil,  e  siO|  m  Sll,  I  48l« 
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mi     vfi  if 

8«°  52^ 

ta 

29^  H' 

m$       64  44 

30  52 

to 

28 

oo'       70  82 

ma 

25  U 

tf 

17  45 

aa       46  0 

971  (• 

DO  Oil 

JSO  i>2 

d<V      60  0 

mo 

29  30 

0d      26  34 

mm 

60  29 

flO.  101. 

102. 

ne.  104. 


na.  105. 


Forms  and  combinations.  0,  0,  i^,  in,  oo,  oi^  <m7,  om, 
inmI,  am^«.  Twins.  Twin-face  Cleava^,  not  obserFabk. 
Vraeture  baeUr.  Opaque.  Lnstre  metallic.  Oold-yeDow... 
brass-yellow.   Streak  brigbt.  Extremely  ductile  and  malleable. 

H  =  2O...30,     O  =  14*556... 19  1. 

Fusible  before  the  blowpipe.  In  a  bead  of  salt  of  phos- 
pliorus  ill  the  inner  flame,  pure  gold  remains  unaltered,  and 
the  bead  euluiirlepg  and  transparent;  but  an  admixture  of  03 
per  cent,  of  silver  makes  the  bead  opalej<eeiit  when  cold  ;  a 
larger  quant  It  \' of  silver  makes  the  hend  yellow  and  o]^n(]ue. 
Is  decomposed  by  nitromuriatic  acid  wlien  it  does  not  contain 
more  than  20  per  cent,  of  silver^  leaving  a  residue  of  cbloride  of 
silver. 

Attf  gold,  with  a  variable  quantity  of  sQyer,  wbich  in  some 
<saBes  amounts  to  40  per  cent.,  with  traces  of  copper  and  iron. 

Analyses  of  gold  a  from  Bchabrowskoi  near  Katharinen* 
burg,  h  from  Beresowsk,  c  from  Perwo-Fawlowskoi  near  Bere- 
sowskyji^  from  Beresowsk,  e  from  Newjansk,  f  from  (jkmiscbkoi 

~       9  y        fuses  in  Inmqrhiaiai  h 
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Titiribi  in  Columbki  t  from  £hrranowsk  in  the  Altai,  1c  from 
Vdfiwpatak  in  TmnBylvania,  au  by  G.  Rose :  I  tetralicdrong, 
m  oetohedroQfly  n  dodeeahedrons,  o  dodecaheditm,  jp  dodecahe* 
dnmsy  q  dodeoahedroxiB^  ail  from  Katharinenbiirg,  by  Awdejew; 
r  from  Buhl  in  Bohemia^  by  Lampadiua ;  «  from  Califomia, 
by  H.  Henry 

Gold  »  98-96  93'73  92'GO  Ol'SB  88*65  87*17 
Silver        .      016        6*94        708        803       lOM  12*41 

Copper  •  0'8$  0*08  o*os  O'oo  o*oa  o*06 
Iron       .    0*06      0*04     0*06    trace     o*S6  cas 

Gk)ld  .  84*89  76*41  6098  60*1  79*00  70-88 
Sflver       •    14*68      86*19      68*68      68*74      SOM  $6*60 

Goppcsr 


0 

I 

e 

a 

98*96 

93'73 

92*G0 

A'l  A 

/  Uo 

n*iuik 
V  no 

U  I/O 

U  Ov 

0'06 

0*04 

0*06 

trace 

X 
m 

• 

% 

A? 

84*89 

76*41 

60'98 

60*1 

14*68 

86' 19 

68*68 

68*74 

0*04 

0*06 

0*16 

trace 

0-86 

1  0*77 

0 

OS'S 

92*71 

91*21 

6  66 

4*^4 

6*61 

8*06 

1 0*64 

0-66 

0*78 

0*76 

0*66  064 


r  t 

Gold         ,    96'8  92*71      91*21      96*9  86*57 

Silver       .      6  86       4*^4       6*61       8*06       8*0  12*33 

Copper    .  1  r-       0  20 

Iwm        .  /  \l  l  0*64 

The  eulour  approaches  to  brass-yellow,  and  the  spceilic  •j^'a- 
Tity  diiniiHshps  as  the  quantity  of  silver  increases.  The  first 
column  ot  the  followino^  table  exhibits  the  per  eentage  of  silver, 
the  otlier  throe  columns  the  ypi'(  itu-  i,rravity  of  the  gold  in  ita 

natural  atate,  hiunmered  and  after  fiuiion  respectively. 

016  19*10  —  19*10 

3'80  1877  18*89  — 

4*34  —  —  18*79 

6*23  18  44  18*66  — 

8*36  17  96  1802  17  97 

902  17*69  17*76  — 

10-65  17*48  —  17*73 

1207  17*  10  —  17*64 

16*15  17*06  1706  — 

20  34  —  X6  06  — 

28*30  —  —  16*68 

68'68  —  —  14*66 

Bbodimn-goldy  e  =  16*6. ..16*8,  contaana  from  64  to  43  per 

cent,  of  rhodiimi.    Porpesite,  from  the  Capitaoia  Porpez  in  the 

Brazils,  according  to  Berzelius,  consists  of  gold  85*98,  palladimn 
&  oo,  silver  i*17. 

In  attached  en'stals,  capiiiary,  ramose,  iu  plates,  dissemi- 
nated, m  grams  aud  dust. 

o  2 
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In  felspathic  and  hornblende  rocksi  aaaociiited  with  pyrite, 
quartz,  brown  iron-ore.  It  exiats  in  many  ores  and  rocKB  in  t 
state  of  aucli  minute  subdivision  aa  to  be  invisible  to  the  eje. 
It  occurs  firequehtly  in  conglomerateSy  containing  oxide  of  iron, 
with  magnetic  and  titanic  iron-oresi  platinum,  zircon,  &c.,  in 
aJluTial  ^poedta,  and  in  the  sands  of  rivera  into  which  it  has 
been  washed  after  the  disintegration  of  the  rocks  in  which  it 
was  previously  contained.  Is  found  in  veins  of  green-stone  and 
syenitic  porphyry  of  Hungary  and  IVansylvaniai  at  Eremnitiy 
^Sehemnitz,  Nagyag,  Salathna  and  Offenbanya ;  also  at  Antioqda 
and  Choco  in  JSouth  America ;  in  veins  of  quartz  and  oxide  of 
iron,  in  green-stone,  between  the  rivers  Yadkin  and  Katawa  in 
Jsortli  Carolina,  and  in  the  island  of  Aruba  near  Cuiaij-ao;  in 
veiuH  in  slate  in  New  Spain,  Mexico,  Peru,  and  Beresowsk ;  in 
b((is  at  I'ttr^ing  and  Magiirka  in  Hungary;  in  the  Banat  of 
Tcmcswar;  at  Kauris  and  SchellegadeTi  in  Salzburq;;  dissemi- 
nated in  porphv-ry  at  Vorosputak  in  IVnTisylvania ;  in  itacolu- 
mite  and  itabirite  at  Villa  Kicca,  ^Tatto  Grosso  and  Diaman- 
tina  in  the  Brazils ;  in  Bohemia  at  Eule,  Neuknin,  Bergreiehen- 
stein;  in  Norway  at  Kongsberg;  at  ISehlangenberg  in  Siberia; 
atTilkerode  in  the  Harz  in  selenim-et  of  lead;  at  Schwarzgrund 
near  Rudolstadt ;  the  Hundsriick ;  Aedelfors  in  Sweden ;  La 
Grardette  in  France;  in  Spain.  In  alluvial  ^(n\  in  t!ie  Ural  and 
Altai,  especially  between  Newjansk  and  Nischne-Tagilsk ;  in 
Korth  Carolina^  Mexico,  Peru,  the  Brazils,  Chile,  Aruba,  St. 
Domingo,  Bohemia,  Ohlapian  in  Transylvania ;  in  Afiica,  Thibet, 
China,  Java,  Borneo,  Sumatra ;  at  Crogan  Einshela  in  Wicklow ; 
Olen  Turret  in  Perthshire ;  in  the  stream>works  of  Cornwall ; 
in  the  sands  of  the  Danube,  Rhine,  Lech,  Inn,  Isar,  Edder ;  in 
Upper  California  and  New  Mexico. 

In  the  Turner  Catalogue  Mr  Levy  has  figured  a  er^  stal  of  .iz:old. 
No.  5,  wliieh,  for  a  reason  he  there  assigns,  the  fear  of  damaging 
the  8])(^ein\en,  he  says  he  did  not  measure.  Dufrenoy  8uppi>ses 
the  crystal  to  be  a  twin  of  the  form  in  which  several  of  thu 
faces  are  wantiuf^,  like  the  crystal  of  silver  from  Kongsberj^,  de- 
scribed bv  (t.  Rose  in  P(»i:;i,'i  i  nl*  irff 's  Annalen.  B.  6^4.  S.  533. 
This  conjecture  has  been  coniirmcd  by  the  nu^asurenient  of  a 
crystal  of  ijold  of  the  same  character,  in  Mr.  Brooke's  collection. 
Tiie  angles  between  the  several  faces  m  of  one  individual  and 
the  faces  of  the  other  synunetxicallj  opposed  to  them,  are  lai^ 
69"^  as',  80^  a'  respectiyelr. 

14.  SILVEB. — Native  silver  ;  Phillips.  Argent  natif ; 
Ilauv.  liexaedrisches  biibcr;  Mohs.  Silber^  Hauamann, 
Haidinger* 

Cubic. 
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•  100,  O  lllf 


aa        90°  (/ 
oa        B4  41 
di^       45  0 

do      a&  Id 
See  also  fig.  106 

Fom\s  and  combinations,  fl,  o,  e,  ao,  am,  ode.  Ciystallizes 
from  fuj^ion  in  octaberlroTis.  The  faces  o  ai'e  Btriated  parallel  to 
their  luteraections  with  a :  the  other  faces  rough  but  even. 
IVins.  Twin-face  o.  Cleavacre  not  observable.  Pr:i(  taro 
hackly.  Opaque.  Lustre  nietailic.  Silver-white.  Liable  to 
tarnish.    Streak  bright.    MAlIeable.   h  =  8*6... 8  0,  a  =  10*1 

...11*0. 

Puuble  before  the  blowpipe.  Soluble  in  nitric  add.  The 
addition  of  h^diocblorie  add  to  the  solution  produces  a  copious 
white  predpitate,  which  turns  black  on  exposure  to  the  li^t, 

Ag,  silver. 

Some  varieties  contain  rery  small  quantities  of  copper,  anti* 
monj,  and  arsenic ;  others  contain  gold,  have  a  tinge  of  jeUow, 
and  a  higher  specific  gravitj.  According  to  Fordyce,  a  Tarietj 
from  Kongsberg  contained  88  per  cent,  of  gold. 

In  crystals,  in  aggregations  of  minute  octahedrons  and  cubeSy 
producing  dendritic  and  capillary  forms,  masdve. 

Occurs  in  veins,  rarely  in  beds,  in  crystalline  slate-rocks^ 
gneiss,  mica  slate,  hornblende  date,  granite,  syenite,  porphyry, 
with  arsenic  and  various  ores  of  silver.  Is  found  at  Kongsberg 
in  Norway  ;  Sahla  in  Sweden;  Freyberg,  Johaiui-Georu:enHtadt, 
Schneebenj,  Marieuberg  and  Annaberji;  in  Saxony;  Juaelam^- 
thai,  Przibi'iiHi  uad  Ratiborzitz  in  Biiheiiiia  ;  iSchemnitz  in 
Ifnnnrary;  Felsobanya  and  Kapnik  in  Transylvania:  Sehlan- 
genbercj  in  Siberia  ;  Andrcasberg  in  the  Harz ;  Wittichcn  and 
WoH'acb  in  liaden ;  Klaunen  in  the  Tyrol ;  AUemont  and  Mar- 
kircheu  in  France;  most  abundant  in  Peru,  Mexico,  and  Chile ; 
in  several  places  in  Comwali  i  at  Alva  in  Scotland* 

15.  AMALGAM. — Native  amals^am  ;  Phillips.  Morcure 
argental;  Many.  Dodekaedrischea Mercur ;  Mohfl.  Amalgam; 
Hausmann,  Haidiuger. 

Cubic. 

a  100,  0  111,  d  Oil,  /  310,  n  211,  i>  122,  s  321. 
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70^  32' 
16  48 
19  98 
18  96 


jia.  110. 


Form  and  combinations,  odf  adn,  dnt,  mdpn,  aodfiu. 
Faces  smooth  and  bright.  Clearage.  traces.  Fracture  con* 
choidal... uneven.  Opaque.  Lustre  metallic.  Silver-white. 
Streak  the  same.   Brittle,   h  s  8*0.. .8*6.   o  as  18*7...14-1. 

In  the  matrass  yields  mercury,  leaving  a  spougy  mass  of 
silver.   Easily  soluole  in  nitric  acid. 

Ag,lTg,  silver  and  mercury  in  indefinite  proportions. 

Consists,  according  to  the  analyseB  of  Heyer,  Cordier,  and 
Klaproth,  of 

Silver     ....    2500        27*60  3600 

Mercury    .    .    .    78*30      72*60  MOO 

The  first  and  second  analyses  coEreq[K>nd  nearly  to  the  fiav> 
miila  AOif't  the  third  to  AgHg'. 
In  attached  crystals  and  thin  plates,  investiiv  ether  minenls^ 

compact. 

Occurs  in  beds  containing  mercury  and  cinnabar.  Is  foimd 
at  MoflcheO'landsberg  and  some  other  places  in  the  Palatinate ; 
Sslana  in  Hungary ;  Almaden  in  Spain ;  and,  it  ia  aaid,  al 
Allemont  in  France,  and  Sahla  in  Sweden. 


16.  ABQTJEBITE.— Ai^uerit ;  Haidinger. 

Cubic. 
o  111. 

oo'       70^  89'.    (fig.  101.) 

Opaque.    Lustre  metallie.     Silver-white.    Malleable  aad 
extensible.    H  =  2*0... 2*6.    o  =  10*8. 

Chemical  characters  the  same  as  those  of  amalganL 

Af^Hg,  silver  86*49,  mercury  i8*6l.  Donaeyko. 
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Is  found  m  th§  Ar^iieros  xnine  in  the  province  of  Co^uimbo 
in  Chile. 


17.  MEBCUKY.— Native  qtiicksilver ;  Phillips.  Mereure 
natif;  Hauj.  Plossi^  Meireiir;  Mohs.  Queokailber ;  Haiu- 
mmn.  Merkur;  Haidinger. 

Cubic. 

0  iiu 

oo'     70*^  da',   (fig.  101.) 

At  above  — 40°  c  liquid.  Opa(iue.  Lustre  metallic.  Tia- 
white.    When  solid,  a  =  Ita  specific  gravity  at  o°  c.  i» 

13  59593  times  that  of  water  at  4°  c. 

Buil.s  at  Mfio°  r.  Sublimes  in  the  mntmsf^.  Ts  entirely  vola- 
tili7<  d  beiuro  the  blowpipe,   boiuble  in  nitric  acid. 

fig»  movctiiy. 

Occurs  in  drops  in  cinnabar;  sometimes  in  crevices  of  the 
rocks  coiiUiinin^  cinnabar.  Is  found  at  Idria,  in  Cariiiula; 
Alniaden  and  Almadeu(^03,  in  Spain  ;  Horzowitz,  in  Bohemia  ; 
"Wolfstein,  Morsft^d  and  Moscheilandsberg  in  the  Palatinaie  j 
Sterzing  in  the  T\to1  ;  Delach  in  Carinthia  ;  Hnancavelica  in 
Peru ;  China ;  Clausthal  in  the  Harz ;  in  tertiary  formations 
near  Lisbon  aad  MontpeUier. 


18.  LEAD. — Plomb  natif  volcanique ;  Hauy.  Blei  j  llaua- 
mann,  liaidinger. 

Cubic,   o  111. 

00*       70^  W'.     (fig.  101.) 

Crystallizes  from  fusion  in  the  form  o.  Opaque.  Lnstro 
metallic.  Lead-grey ;  acquires  a  blackish  tamish  by  exposure. 
Pncture  hackly.   Ductile  and  malleabie.    H  =s  1*6.    o  =  ii*86. 

Very  fusible  before  the  blowpipe.  VolatOizes  and  deposits  a 
talpfaur-yellow  iublimate  on  tne  charcoaL  Soluble  in  nitric 
acid. 

Pb,  lead. 

Capillary,  dendritic,  diss* minated. 

Is  said  to  have  been  found  in  lava  in  tiie  island  of  Madeira; 
vn  carboniterous  limestone  at  Bristol;  Kenmare  in  Ireland { 
containing  silTer  in  the  auriferous  sand  of  the  Sakach. 

19.  TlN.-.KatiTetin;  Fhmips.   Zinn;  Haidinger. 

Pyramidal.    loi,ooi  =  21°  6'  o. 

a  100,  m  110,  «  ioi|  t  aoi,  p  in,  r  aai. 

Digitiz 


128 


METALS. 


90° 

0' 

pa 

70° 

13' 

pm 

61° 

24' 

ma 

45 

0 

ra 

52 

53 

rm 

31 

26 

pn 

57 

13 

stn 

76 

16 

pp 

/ 

rr 

39 

35 

42 

11 

tm 

57 

39 

74 

13 

tr 

08 

20 

sa 

68 

55 

ss 

29 

29 

117 

8 

ta 

40 

60 

te 

64 

41 

HQ.  111. 


ne.  lis. 


no.  118. 


Twins.  Twin-fiwe;?  (fig.  112).  mtk^vfi  iff,   Twin-face  r 

(fiff.  113).  pd  =  120°  5',  mm  =  117°  8'.  Lustre  metallic.  Tin- 
whito.  Ductile.  Malleable.  H  =  2*0.  O  =  7*178.  Alier 
fu.sion,  o  =  7 '293. 

Sn,  tin; 

The  occurrence  of  native  tin  in  Cornwall  and  other  places  is 
Teiy  problematical.  The  crystals  above  described  were  ob- 
tained by  the  redaction  of  the  metal  from  a  solution  of  its  mo- 
tochloride  by  a  Toltaic  current.  Tin,  in  combination  witili  a 
■mall  quantity  of  lead,  is  said  to  occur  with  osmiridium  and 
other  substances  accompanying  gold,  in  the  atream-worka  in 
the  neighbourhood  of  Muudc  in  Siberia. 

20.  COPPEE.— Native  copper;  Phillips.  Cuivre  natif; 
Hauy.  Oktaedrischea  Kupfer$  Mohs.  Kupfer;  Hausmann, 
Haidinger. 

Cubic. 

a  100,  0  111,  d  oil,  e  021,  h  052,  m  311. 
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Jia.  117.  Jio.  118.  Pie.  119. 


FoiiiiS  ari  l  combinations,  u,  o,  d,  e,  oo,  ad,  ae,  aod,  aode^ 
aodk.  Twins.  Twin-face  o.  =  100^32'  (fig.  lis)  ;  7?im  =, 
121°  0',  vm'  =  62""  58'  (fig.  119).  No  rlcavagc.  Fracture 
hackly  Opaque.  Lustre  metallic.  Copper-red.  8trcnk  tho 
same,  bright.  In  extremely  thin  films,  green  by  trau&mitted  . 
light.    Ductile,    h  =  2*6. ..8  0.   a  s  8'5...8*9. 

Fusible  before  tbe  blowpipe,  oolouiinp;  the  flame  green. 
Soluble  in  nitric  acid ;  also  in  ammonia^  with  acoesa  of  atmoa* 
pberic  air,  yielding  a  bine  solution. 

Cu^  copper,  nsually  very  nearly  pnre,  sometimee  with  small 
quantities  oi  iron  and  other  metals. 

Crystallized,  frequently  aggregated,  so  as  to  produce  den« 
dritic,  capillary,  laminar  forms,  and  massive. 

Occurs  in  veins  and  beds  with  cuprite,  towanite,  redmthite, 
earbonates  of  copper  oxide.  Also  disseminated  in  rocks  of  all 
fbrmstions,  rarely  in  amygdaloidal  trap  rocks,  sometimes  in 
isolated  blocks.  Is  found  in  beds  in  porphyry  at  Moldawa, 
Saska  and  Orawitza  in  the  Banal  of  Temeswar ;  at  Herm- 
i^ruud  in  the  county  of  Solder;  at  Schmdlnitz  and  G-olnitz  in 
the  county  of  GiMiKir  in  Hungary  ;  Nischne-Tai^ilsk,  Jiogos- 
\o\\>k  and  Turginsk  in  Liberia,  usually  imbedded  in  granular 
hmestone :  in  Cornwall  in  many  of  th<»  nn?ie8  near  l^edruth, 
the  consolidated  mines,  AVheal  Buller  near  tlie  Lizard  ni  serpen- 
tine ;  Mansfeld,  Kamsdorf ;  Chessy  near  Lyons  in  France ; 
Spain ;  Fahlun  in  Sweden  ;  Boraas  in  Norway ;  Hudson's 
Bay ;  in  large  blocks  to  the  south  of  Jjake  Superior ;  in  Mas- 
sichusetts,  Connecticut,  Jifew  Jersey ;  Cuba ;  in  the  Brazils 
and  Chile,  often  in  large  masses ;  China,  Japan  ;  Bheinbreitbach 
near  Neuwied ;  Nassau ;  the  mining  districts  of  Saxonr ;  with 
prehnite  in  amygdaloidal  rocks  at  Oberstein,  beautifuUy  crys- 
taOixed ;  with  chabasie  in  Naalsde,  Sandoe,  in  the  Faroe  Isles ; 
in  Zell,  one  of  the  Shetlands,  in  serpentine,  and  in  Mainland 
in  red  sand-stone.  Copper  crystallixGS  60m  fusion  in  cubes 
tad  octahedrons ;  occurs  in  octahedral  crjatak  in  artificial 
svanturine ;  is  deposited  from  sulphate  of  copper  on  iron  and 
KHnetimes  on  wood« 
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21.  lEON.— Xative  iron  ;  Phillips.  Fer  natif ;  Hauj. 
Oktaedrisches  Eisen ;  Mobs.   Eisen    Haiismann,  Haidittger. 

Cnbic 

a  iuu  cleayage,  o  ill. 


HQ.  120. 


ad 
oo' 
oa 


to  89 
64  44 


Cleavage  seldom  perceptible,  and 
diilicolt  to  obtaio.  Fracture  hackly. 
Surface  rough.  Opaijue.  Lustre  me- 
tallic. Tii<>ht  sterl-LTev.  Stroak  the 
same,  bngbt.    Higblj  magnetic.    iJuctile.    H  =  4*6,    e  s 

7*0. ..7'8. 

Fusible  with  great  dLOicultj  before  the  blowpipe.  Soluble 
in  hydrochloric  acid, 

Ye,  iron. 

Iron  of  terrestrial  orip^n  is  almost  quite  pure,  or  contains  a 
small  admixture  of  other  metriln,  hut  without  nickel. 

Metallic  iron  hns  been  found  in  a  vein  at  Oullo  near  Allc- 
XDont  in  Dauphnie ;  in  lava  at  Gravencire  in  Auvcrgno ;  in 
thin  flexible  leaves  in  the  iron-stone  conglomerate  near  Itabim 
do  Matto  Dentro  in  the  Brazils,  It  is  also  said  to  haye  been 
fi>und  at  Fen-Yan  in  Yatea  county  in  the  United  Statee.  A 
mass,  consisting  of  iron,  92  5,  lead,  6  0,  copper,  1*6,  according 
to  Klaproth,  was  found  with  magnetite  at  GtotB  Kamsdoif  not 
jGu*  from  Saalfeld  in  Thmin^. 

Lron  frequently  ctyataUisea  in  octahedrons  after  fitskm. 
After  long-contintted  expoaure  to  a  high  temperature,  bat 
lower  than  that  at  which  iron  fiiaea,  it  becomea  cleafibfe  in 
three  directions,  making  right  auglea  with  each  other. 

Meteoric  iron  contains  nickel,  cobalt,  and  some  other  metals. 

Analyses  of  meteoric  iron  a,  h  from  Bohumilitz,  e  of  the 
Pallas  iron,  d  from  Elbog^n,  all  by  Berzelios ;  e^f  from 


Hayes:— 

a 
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i  e 

0 

77i  — 

Iron  . 

92-473 

93*775 

88  043 

88'231  66*661 

Kick  el 

6*067 

3*818 

10*732 

8*617  84*708 

Cobalt 

0-S86 

0*818 

0*456 

0*762  — 

Copper 

(and  tin 

O'SS) 

sulphur  4*000 

Mwoiganese 

0*188  and  chrome  8*110 

88*618 

ira86 
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d  0 

0*060 

0*970  — 

0.0i8 

(ctuonne  i*480 

0*460 
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0*907) 
8.808 


Analyses  of  the  residue  in  5,  c,  i^,  insoluble  in  nitric  and 
kjdrochloric  adds,  bj  BerjEelias ;  n  of  the  white,  flexible, 
magnetic  aealee  h  6*8,  a  =  7*oi...7-89,  (adirribennte)  found 
m  the  Aira  meteoric  iion,  bf  A.  Ftttem: — 


h 

e 

d 

ft 

Iron   .  . 

.  6o987 

48*67 

68*11 

87*80 

Kickel 

•  18006 

18*88  1 

4*84 

Magnesium 

9*66  J 

1772 

Pbosphorua  - 

.  14*088 

18*47 

14^7 

7-26 

Silicon  . 

.  8*087 

Carb<m  * 

1-489 

traces 

Analyses  of  inm  g  £rom  Hraschin%  h  firom  the  Cape,  i  from 
Lenarto,  all  by  Wehrle ;  k  of  the  magnetic  particles  dissemi* 
nated  through  a  meteorie  stone  which  fell  at  Klein  Wenden, 
near  Nordhmuen,  on  the  16th  of  September^  1843 ;  I  of  the 
magnetic  portions  of  a  meteorite  which  fell  at  Naahnlle,  in 
Teneaaee,  m  Har,  1827,  both  by  Bammelaberg ;  m  of  the  mag- 
netic portions  of  a  stone  which  feU  near  Utredit  on  the  2nd  of 
Jnne^  1843^  by  Baumhauer: — 


e 

Iron  . 

Kickel 
Cobalt 
Cupper 
Tin  . 
fho^horos 


9 

7*78 

89*784 

8'888 
0§«J7 


h 

7*66 

bo  t)U8 
12*275 
0*887 


% 

7*79 

90*883 
8*450 

00U2 


7-618 

88'980 
10-361 


I  m 


8500 
13*01 
1*48 


SG-64 
13*04 


—  — -       0  0U2      0  21'^'1 

—  —  — .        0  349  J 

—  —        «       0107  — 


0*67  0-87 


006 


The  meteoric  iron  found  nt  SeelasgeTi,  g  =  7" 73 15,  consists, 
according  to  the  analysis  by  liammeluberg,  of — iron,  with  a 
Btnall  quantity  of  manganese,  92  327,  nickel  6*228,  cobalt  0*667, 
copper  and  tin  0*040,  silica  0  086,  carbon  0*620,  remainder  0*188. 
It  contains  grains  of  a  brownish-yeilow  substance,  aoluble  in 
hydrochloric  acid,  o  =  4*787,  consisting  of— sulphur  28*166, 
iron  66*816,  nickel  and  cobalt  1*871,  copper  0*666,  oxide  of 
dirome  1*868,  protoxide  of  iron  0*874.  The  insoluble  remainder 
k  a  Buxtme  ot  silica,  scales  of  graphite^  and  bright  silver-white, 
itty  magnetic  adcnlar  crystals,  wnich  consiBt  m^roznnately  of 
— SQ^hur  0*86,  phosphorus  6*18,  iron  69*88,  nickel  96'78|  copper 
0^  tin  0*80,  with  a  mechmical  mixture  of  carbon  6-68* 
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According  to  BaininelBbei|f,  100  psits  of  the  Klem  Wenden: 
meteorite  comiBted  of— alloy  of  iron  and  nickel  99*904,  manetii^ 
iron  pyrites  6*ei6,  clironiite  1*040,  oiiyine  88'0i4,  kbrMoritd 

13*732,  a II- lie  19*704.  The  analysis  k  of  tlio  alloy  of  iiifkel  and' 
iron  has  idready  been  given.  Tho  rcuiiuniiig  uiiuple  imiicraiii 
aire  composed     foiiuws : — 


Chrumite. 

Oxide  of  chrome 
Protoxide  of  iron 
Magneiift  • 


69'85 
97*98 
19*99 


39*60 
47'87 
9*19 
10-79 


Labradorite* 


Silica 

Lime 
Potash 


» 
• 


16*98 

9*08 

0-92 
0*71 


Olivine. 

Bilica 

Magneais  « 

liime  •  • 
Ph>tozide  of  iron 
frotoiida  of  manganfwa  O'le 

Angite. 

Silica 

^Maji^eaia  . 
Protoxide  of  iron 


• 


64*64 
23  69 
2*01 
1967 


Of  ion  parts  of  the  Ttivonas  meteorite,  30'77  were  cxipahle  of 
])(  hil:  decomposed  by  liydroehloric  aeid,  and  63*23  were  not 
capable  of  being  decomposed  by  hydrochloric  acid.  The  an^ 
lyses  of  these  two  portiona,  by  iiainmelftberg,  gave  respec* 
nvelj : — 

Silica      .  • 
Ahuuina  . 
Ked  oxide  of  iron 
Lime  « 
Magnesia  • 
Soda      •  • 
Potash  » 
Phosphoric  acid 
Sulphide  of  iron 

This  meteorite  may  be  regarded  as  consisting  of  ^ 

Christiauite  • 

AuL^itc  •••«••• 
Cbromito 

Sulphide  of  iron  ...... 

Compounds  containing  phoaphorus  and  titanium 

When  a  polished  surface  of  meteoric  iron  is  immersed  in 
nitric  acid,  different  portions  of  the  surface  are  unequally  acted 
■n  by  the  acid,  producing  a  series  of  deeply  etched  lines  in 
ree  different  duectionsy  broad  spaces  less  deeply  elehed 


44*38 

Silica         .  , 

.  62*07 

33*73 

Aluiidna    .     *  . 

0*24 

.T21> 

Protoxide  of  iron 

.  80*81 

18*07 

Lime 

.  6-68 

0*88 

^fagnesia  . 

9-98 

1*08 

8od[a  . 

0*41 

0-88 

Chromite  . 

9-18 

0*64 

Titanic  add 

.  0-18 

e*7i 

86*76 

60  00 
1*60 
0*26 
1-60 
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duHft  tiie  lines,  and  nanrofr  Innds  between  the  deep  linea  and 
braad  shaUow  apaoes,  which  appear  to  be  Teiy  slightly,  or  not 
at  an  acted  on  by  the  aoid,  preserving  their  polish,  and  contain 
a  larger  proportion  ot  nickel  than  the  rest  of  the  mass.  A 
portion  of  the  Pallas  iidn,  after  being  acted  upon  by  dilute 
acid,  left  a  porous  skeh  ton,  consisting  of — iron  57*18,  nickel 
n •'>:>,  niaj^iesium  •4  o2,  tin  and  copper  3*75,  carbon  0*56.  The 
purtB  of  the  surface  on  which  the  acid  acta  most,  contain  the 
■malWit  propmrtioii  of  nickeL 

Among  the  most  remarkable  Tnannm  of  meteoric  iron  are-^ 
fte  Piillas  iroiiy  weighing  originallj  laoo  lbs,  found  in  1749|  be* 
tween  Kxaanojarak  and  Abakaaak  in  8iberia»  in  atrueture 
membHng  a  ooone  sponge,  the  caritiea  of  which  are  filled  with 
diriiie ;  ft  maae  of  do,ooo  lbs  weight  by  esiamation,  found  by  Don 
Hubin  de  Celis,  lu  1783,  in  the  province  of  Tucuman  in  South 
America;   the  *  venvini^^chte  Burggraf,'  of  Elbojiren  in  Bo- 
Lemii^  weighing  230  ths  ;  a  mnm  weighing  softs,  whicli  wna  setu 
to  fail  on  the  26th  of  May,  1751,  at  Hraschina,  near  A  gram  in 
Croatia;  a  mass  supposed  to  weigh  17,30()  Ihs,  discovered,  in 
17&4y  on  the  Biacho  de  Bemdegd  in  the  Brazils  ;  one  of  doo  tbs 
weight,  found,  in  1793,  between  the  great  Fish  river  and  Graf 
Beyni-t  at  the  Ci^  of  GKkmI  Hope ;  one  of  above  3000  tbs,  &om 
ike  Bed  Biver  in  Ammca,  euiibiting  octahedral  crystals ; 
anotber,  or  ebe  part  of  the  preceding)  mm  the  Bed  Btvefi  in 
wlndi  B.  SiDiman  and  Hunt  found  a  small  quantity  of  chlorine ; 
a  maes  weighing  240  lbs,  found,  in  1814,  at  Lenarto,  in  the  county 
of  Sart)ss  in  Ilun;4ary;  one  of  33»X)  lbs,  found,  m  1805,  at  IJit- 
hwnz  in  the  district  of  Treves ;  one  of  127  Ib.s,  found,  in  1829,  at 
B«jiuimilitz  in  Bohemia  ;  iron  eontainhii]:  cavities  filled  with 
olivine,  found  at  Steinbach,  between  Eibtn^tttck  and  Joimnn- 
georgenstadt,  in  Saxony ;  800  tbs  of  iron,  of  sponge-like  structure, 
oontatmng  oUrine,  found,  in  1827,  near  the  village  of  St.  Pedro 
in  Atacama  in  Peru ;  a  mass  of  firom  30,ooo  to  40,ooo  lbs,  found 
a^  Durangp  in  Mexico  ;  others,  one  of  which  weighed  18  flto, 
9S  feet  beneath  the  surface  in  the  gold  stream-worlu  of  Petro- 
pawlowak,  870  miles  south-east  of  Kuanezk,  and  in  small  massea 
in  considerable  abundance  in  the  Magura  mountains  near 
Bzlanicz  iii  Hungary;  a  piece  of  iron  weighing  40  lbs,  found  at 
CLiirborue  in  Alabama,  in  which  chlorine  was  first  detected  by 
Jackson  ;  two  manses,  one  52  lbs,  the  other  37  lbs,  which  were  seen 
to  fall  early  in  the  muniiiii?  of  July  14th,  1847,  at  Brauuau  in 
Bohemia,  consisting,  according  t  o  the  analysis  by  Fischer  and 
Ihifloa,  of — ^iron  91*882,  nickel  6*617,  cobalt  0*629,  copper,  man- 
gsneae  and  arsenie  2  072,  calcium,  magnesium,  ^con,  carbon, 
ddorine,  sulphur  and  chrome  2*072.   A  remainder,  amounting  to 
1*S  per  cent.,  insoluble  in  hydrochloric  acid,  composed  of  greviah- 
wbte,  bright,  magnetic  piateSi  mingled  with  a  black  amorpnottB 
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powder,  consists  of — iron  66'430,  nickel  S^'Olfi,  pliospharoi 
11*722,  chrome  2  850,  carbon  i'i66y  silica  0*985. 

It  occurs  alao,  together  with  noa^etio  pyrites,  ditseminated 
in  the  greater  munber,  though  not  in  all,  the  meteoric  stonea 
whidi  have  been  preaerved.  Th^  consist  of  various  silicatei^ 
among  which  olivine,  augite,  amphibole,  lahrador,  ohriatianitc^ 
albite  are  found,  and  eontain,  in  Tariable  proportiona,  iron  and 
nickel,  with  small  quantities  of  carbon,  sulphur,  phoaphoms, 
magnesium,  cobalt,  tm,  copper,  with  phosphurets  of  iron,  mdul» 
magnesium,  ma^;netio  pyntes,  magnetite,  diromite,  Ac.  Iron 
has  been  foimd  m  those  of  whidi  the  times  and  plsoes  of  fill 
are  as  follows : — 

Ensisheiiii  lu  Alsace,  ^November  7th,  1492  ;  Maurkirchen  in 
the  Circle  of  the  Inn,  November  20tli,  17^6;  EiehstiiJt  in 
Bavaria,  Febniarv  lOth,  17}S5  ;  Biu-botau  in  I  rmee,  J  uly  24tb, 
1700;  Siena  ii/ Italy,  June  16th,  1704;  AVold  Cottage  in 
Ynrk>]nre,  December  13th,  1705  ;  Krakhut  near  Benares, 
Deeember  HHh,  1708  ;  TAi^le  m  Normanrly,  April  26th, 
1803  ;  Timoehiii  in  Russia,  March  liith,  1807  ;  Erxleben  in 
Prussian  Saxony,  April  6th,  1812 ;  Chantonnay  in  La  Vendee, 
August  5th,  1812;  Bras]^  in  the  countj  of  Limerick,  Sep- 
tember 10th,  1813  ;  Lixna  near  Dunaburg  in  Russia,  Jul^  12Uif 
1820 ;  Bichmond,  Chesterfield  county  in  the  state  of  Virgiiii% 
June  4th,  1828 ;  Wessely  in  the  circle  of  Hradish  in  Mora>'ia^ 
September  9thy  1831;  &ansko  in  Moravia^  NovenilxT  2oth, 
1888 ;  Macao  near  the  mouth  of  the  riyer  Assu  in  the  Braiiisi 
Deoember  11th,  1836 ;  Oross-Divina  near  Budetm  in  the 
county  of  Trentschin  in  Hungary,  July  24th,  1837 ;  Orune- 
berg  in  Silesia,  March  22nd,  1841;  Chateau  Bernard  in 
Prance,  June  12th,  1841 ;  Milena  in  the  county  of  Waraadin 
in  Croatia,  April  26th,  184-2  ;  Werchne  Tschirskiga  Stauitza  on 
the  Don,  Ovlohcr  aoth,  1813. 


lELLtJBIDES. 

22.  STLVAKITE.— Graphic  tellurium  ;  Phillips.  Teihir 
natif  auro-ar^entifere  ;  Hauy.  Prismala.cher  Antimon*CUaiii ; 
Mohs.  Schnft*tellur  (in  part)  ;  Hausmann.  Sylvanit ;  Hai- 
dinger. 

Frismalie.  011,010    46^  as' ;  loi,ooi  as  si^  ss' ;  llo,loo  ss 

a  100,  h  010,  e  ool,  d  oil,  #  ess,  e  loi,  /  m, 
y  soi,  h  401,  SI  110,  n  BIO,  p  sio,  r  iii,  t  lis,  I  an, 

^    O  113,  q   114»  I  211,  U  S1S»  W   S18,       S1A»  •   SI2,  ^  Ul. 
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7X6.  121. 

• 

•  •  • 

• 

• 

T  * 

CleaTage.  e*  nocture  tmeren.  Opaqne.  Lustre  metallic. 
Sfced-grey . .  .tm-wliite,  aQyer-white,  aometimea  incliiuDg  to  braaa- 
jeDow.   Streak  the  aame.   Bectile.  h  =  1*6. ..8*0.   g  =  7*99 

•  •  •  8  88. 

In  the  open  tube,  yieldfl  a  sublimate  of  tellurous  acid, 
which,  when  heated,  melta  into  clear  drops.  Before  the  blow- 
pipe on  charcoal  imparta  %  greeniah-blue  colour  to  the  flame^ 
f1<'[K)9ita  a  white  sublimate  on  the  charcoal,  and  melts  into  a 
dark-gre^  bead,  which,  Aviili  soda,  yields  a  globule  of  an  alloy 
of  gold  and  silver.  Dissolvea  in  nitric  acid,  with  the  ex- 
oeptioii  of  the  gold.  Ia  decompoaed  by  nitco4iiiiriatic  add, 
lesring  diloride  of  ailTert 
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Analyses  a  by  Xlapioth ;  bfOhj  Petz: — 

a  h  c 

Gold  .         .         •         .     80  00  26  97  2017 

Silver       .      .      .   1000  ir^7  ivn 

Lead  ....     —  0*86  8'76 

C  )])per      •       .       •     —  0'76  — 

Tellurium  .       .       .    60*00  59*07  58*81 

Antunony  •      .      •     —  0*68  0*86 


Analyses  of  the  yaiietj  called  *  weisstellur,*  d  by  Klaproth ; 
e,/,  g  in  crystab  from  Kagyag,    k  maashrei  all  by  Pets  :— 

d       e       f       g       h  h 

GtoM      .  .  26*76  84*80  88*98  87*10  86*81  89*68 

Silver    .  «  8*60  14*88  10*69  7*47  10*40  8*78 

Lead     ,  .  19*60  8*64  8*61  8*16  11*81  18*88 

Tellurium  .  44*76  66*89  48*40  61*68  44*64  49*98 

Antimom  .  —  8*60  8*48  6*75  8*64  8*88 

In  cr}'stals  and  columnar  and  granular  masses. 

Is  found  in  veins  in  porphyry,  with  gold  and  nagyagitey  at 
OfTcnbauya  and  Nag^  ag  in  Trau^lvania. 

The  angles  of  sylvanite  given  above  are  deduced  from  the 
measurements  of  some  cxystals  firom  Mr.  Brooke's  coUectioiL 

* 

23.  PETZITE.— Argent  tellure ;  Dufrenoy.  Untheilbares 
tellur;  Mohs.   Tellur  silber  ^  Hausmann.    Petsit^  Haidinger* 

A  speciineu  in  Mr.  Brooke's  cabinet  has  some  m^stals  upon 
it,  which  have  three  faces  apparently  at  right  angles  to  each 
other,  po.s^^ibly  those  of  n  cube. 

Fnuture  even.  Opaque.  Lustre  metallic,  iktueen  lead- 
grey  and  »teel-grey.    Streak  the  same.    Malleable,    u  —  8*6 

...  3  0.     O  =  8*31... 8*83. 

In  the  open  tube  melts  and  yields  a  slight  sublimate  of  teU 
lurious  acid.  Before  the  blowpipe  on  charcoal^  at  a  white 
heat,  is  volatilized,  leaving  a  hrlttle  globule  of  silver.  In  the 
matrass  ^4th  soda  and  powdered  charcoal,  at  a  red  heat,  paUa 
telluride  of  sodium,  which  with  water  forms  a  yellow  solution. 
Soluble  in  hot  nitric  acid;  after  standing  some  iame^  the  adlii* 
tion  deposits  crystals  of  telluriite  of  oxide  of  silyer. 

AgTe,  silver,  62*77  ;  telhuiimi,  37'23.  A  considerable  por- 
tion of  the  silver  is  sometimes  replaced  by  gold. 

Analyses  of  petsite  a,  h  firom  Siberia  (a  =  8'4ll...8*M6),  by 
O.  Bose,  e  from  Nagj-ag  (o  s  8*S1...8'46),  d  from  l^ag^ag 
(0  =  8*79... 8*88)^  both  by  Pets: — 
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ft 

(J 

It 

OLl  *  C 1            •  • 

'iO   /  O 

V  Oft 

Telitiriitm 

$6*06 

86*89 

87'76 

84*98 

Iron 

0*60 

trace 

trace 

Lead,  solphnr  . 

trace 

trace 

Occurs  m  granular  massea,  with  in.n  and  copper  prrites,  and 
blende  in  talk-sLito,  in  the  Sawodinaki  mine  near  13arnaul  in 
Siberia ;  al&o  at  ^agyag  in  Tramj  Ivania. 


24.  ALTAITB.— Romb  tellure;  Dufr^uoy.  Hexacdrischea 
tellur;  Moiid.    Tellurbiei^  Haubmaun.   Altaite;  Haidinger. 

Cubic.  we.  128. 

a  loodesvage. 

tuf       90^  0^. 


CleaTage  a  imperfect.  Fracture  nneven. 
Opaque.      Lustre    metallic.  Tin-white, 
slightly   inclining;   to  yellow.      Streak   the   bauiO.  Seetile. 
H  =  3  0. ..3  o.     O  =  8  lo9. 

Melta  in  the  matrass,  colouring  the  glass  yellow  where  it 
touchea  it.  Melts  before  the  blowpipe  in  the  inner  flame  into 
a  globule  which  ia  volatilized,  leaving  a  minute  portion  of  silver. 
The  globule  is  Hurrounded  by  a  bright  ring  of  telluride  of  lead, 
and,  beyond  the  ring,  by  a  brownish-jellow  sublimate,  which  ia 
diaaipated  by  heat,  and  imparts  a  blue  colour  to  the  blowpipe 
flame.   Soluble  in  nitric  acid. 

PbTe,  lead,  610 ;  tellurium,  881. 

Analysis  by  G.  Bose  ;— 

Lead      .....  60*36 

Bilver  1*88 

Tellurium    ....  88*87 

Is  found  irith  petzite  in  the  Sawodinski  mine  near  Barnaul 
in  the  Altai. 


2,3.  NAGYAGITE.— Black  teUurium  ;  Phillips.  TeUure 
natif  auro-plombifere ;  Hauy.  Pyramidaler  Eutom*Glana ; 
ICoha.   Blatterteilur ;  Hmumann.   ffagyagit;  Haidinger. 

PynunidaL   101,001  =s  61"^  8d'. 

a  100,  c  001,  m  110,  e  101,  r  ill. 
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ac  90®  o' 

ac^  90  0 

wa  45  0 

e(j  Cl  23 

rc  68  66 

41  17 

^       70  46 

Combinations,    cma,  crs. 

Cleavage.  r,  very  perfect.  Opaque.  Lustre  metallic. 
Bin-  kusli  lead-grey.  Streak  tbe  same.  In  thin  leaves  yeiy 
flexible.    Very  sec-tile,    ir  =  1*0  ...  1*8.    o  =  7'0  ...  7*2. 

Tn  the  open  tube  emits  a  dense  vapour  and  sulphurous  acid, 
deposits  a  grey  fusible  sublimate  of  tellurate  of  oxide  of  lead 
close  to  the  assay,  and  a  white  sublimate  of  telluroud  acid  at  a 
grater  distance.  Before  the  blowpipe  on  charcoal  melts  easily, 
emits  fumes,  and  deposits  upon  the  cnareoal  a  yellow  sablimate^ 
which  disappears  in  the  inner  flame,  imparting  to  it  a  blue 
colour.  Alter  long  exposure  to  the  flame,  a  maUeable  globule 
of  gold  is  left.  Soluble  in  nitric  add,  with  the  exception  of  the 
gold. 

Analyses  of  iiag^agite  from  Nag)'ag  a  by  Kkproth,  h  bj 
Brandes,  c  by  Berthier ' 


a  h  e 

Lead        .  .  640  55-49  63  1 

Gold       •  .  9-0  8*44  6*7 

Silver     .  .  o*s  trace  — 

Copper    .  .  1-8  1-14  I'O 

Tellurium  •  88*S  81'88  X8'0 

Antimony  *  —  —  4*8 

Sulphur  *  *  8-0  8-07  11*7 


Pctz  found  in  three  varieties  8  o4,  7'8l,  6  48  per  cent,  of  gold, 
and  only  slij^ht  tra^'es  of  silver. 

In  attached  crystals,  seldom;  usuallj  in  lamellar  madses, 
and  disseminated. 

Is  found  in  veins  with  sylvanitc,  gold,  pyrite,  blende,  anti- 
monite,  quartz,  brown  spar,  at  .Nagyag  and  Oftenbanya  in  Tran- 
sylvania. 

26.  TBTEASYIOTE.— Boniine ;  Beudant.  Bhomboe- 
drischer  Eutom-Glanz ;  Hohs.  Tetradymit  \  T^»x%miairx^  H» 
dinger. 

Bhombohedral,    100,111  =  74®  44'. 

0         r  100,  t  illy  9  811  twin*£M)e. 


IIG.  12i.  riG.  126. 
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ne*  iM* 


wo 

49"^ 

9& 

M 

89 

14 

rr' 

118 

80 

118 

18 

6 

Combinations,  or,  crt.  Twins.  Twin-fiuse  Usually  one 
indmduai  is  united  to  each  of  three  others  according  to  this 
hnr.  The  faces  t  strisAed  paralM  to  their  intersections  with 
s.  C9ee^rage.  o,  Tery  perfect.  Opaque.  Lustre  metallic.  Lead- 
grey  inriirtinfy  to  tin- white,  steel -;;rey  inclining  to  red.  Streak 
the  same.    Rather  soctile.    In  thiu  kaves,  Hexible  or  ekstic. 

a  =  10.. .1-5.     G  =  7'4...7'5. 

In  the  open  tube  melts,  emits  white  fumes,  and  deposits  a 
foible  sublimate  of  tellurons  add,  and  close  to  the  assay  a  red 
■aUmiate  of  Beleniuin«  which  may  also  be  recognised  by  the 
smell.  Before  the  blowpipe  oH  dutfeoal  melts  easily  into  a 
bri^bfc  mrtaltir  globule,  emitting  a  smell  of  sulphur  and  se- 
knium*  and  imparting  a  blue  colour  to  the  flame.  A  yellow 
swbHinate  is  deposited  near  the  assay  surrounded  by  a  blue 

sublimate.    Soluble  in  nitric  acid,  with  the  except iuii  of  the 

sulphur. 

Analyses  of  tetrad} mite  from  Schubkau,  a  by  Wehrle,  h  by 
Beraelius,  c  by  Hruschauer : — 


a 

I 

e 

Bi=muth 

m 

•  68'84 

68*74 

58*8 

TeUurimn 

0 

.  85-84 

86-88 

85-8 

Su^hur 

• 

4-88 

4*85 

4-8 

Selenium 

a 

.  trace 

Is  loimd  in  crystaU  and  granular  masses  in  a  cleft  in  a  tra* 
diyiic  conglomerate^  at  Schubkau^  near  OaemowitSi  not  tsut 
ftom  HchemnitSy  in  Hungary. 

The  \iiluc  of  ro  m  tetrad}Tnite  is  rather  uncertain,  being 
deduced  from  the  angle  between  the  faees  o  of  two  imiividuuls 
of  apreii^iiintd  twin  cirstal,  which  Haidiii^ur  found  =  85^  nearly. 
The  isomorphism  of  bismuth  and  tellurium  rendrrs  it  probable 
tbat  they  are  capable  of  crystallizing  together  iu  ail  proportions, 
nd  that  the  sulphur,  selenium,  and  silver  are  accidental  in  this 
nd  the  following  qpeciea,  which,  in  that  case^  should  be  united. 


27.  TELLXJEWIS^nJTH.  —  Elasfcischer  i:;utom-Glan;8  S 
Mob^  Moly  txlanailber,  Haidingar. 
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Bhombohedrai. 

O    111.    h  211. 


FIG.  127. 


90°  O' 
60  0 


desvage.  o,  very  perfect.  Opaque. 
Lustre  luetallic.  Light  steel-grey.  Streak 
the  same.    Li  tlun  leaYes,  eUstic.    h  = 

S'S.    O  a  8*44. 

Analysis  by  Wehrle:— 

Bisiiiulli  . 
Tellurium 
Sul|)bur 
Selenium  . 
Silver 


uri5 

2974 
2*33 

trace 
2U7 


Is  found  in  cleavable  masses  at  Deutscli-Pilsen  near  Gran 
in  Hungary. 

Minerals  allied  probably  either  to  tetradymite  or  tellurwis* 
muth  (if  they  are  distinc  t  species)  are  found  in  the  Gregory 
Nazianzen  mine,  in  the  Feritsel  monntains^  not  far  from 
Pojana  in  Transylvania^  in  chlorite  state  at  Kakova  near 
Bimassombath  in  the  county  of  .Gomor  in  Hungary,  Tdle* 
marken  in  Norway?  the  Bastnas  mine  at  Biddahrhytta  in 
Sweden  P  and  in  Cumberland.  A  mineral  from  S.  Jos^  in  tbe 
Brazils  was  found  by  Damour  to  consist  of  bismuth  79*lSy  tel* 
lurium  io'98,  sulphur  8*16,  selenium.  A  mineral  £rom  White* 
hall  mine  in  Virpn^^^^  analyzed  by  C.  Fisher,  contained — 
bismuth  5r65,  teUm  imn  35'77,  selenium  6"81,  iron  r9n,  ^iliea  3  S6. 
Accordijig  to  C.  T.  Jaekt<on  it  consists  of  tellurium  ao'Oo^  bis- 
muth 68  bO^  suijiliur  a  05,  gold,  oxide  of  iroUi  silica  2  70. 


.iJsliAlOXlDES. 

28.  ATmMONSTL'BER.  —  Antimonial  silver  ;  Phillips. 
Arp^ent  antimonial;  llauy.  Prismatiaches  antimon;  Mfttiti 
Autimousilber ;  HAii«ma.iin^  Haidinger. 

riiamatic.  011,010  =  40°  4l' ;  101,001  =  3a"  63'  \  ll0,loo  =  60° o'. 

a  100,  h  010,  e  001,  d  oil,  e  101,  p  Ml,  m  11% 

^-^H  210,  £    Sio,   r   610,  y   111,  z    lis,  t  S1S» 
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Combiiiat lulls,  yc^  m,  yrp,  ^-z/^^,  yhq^  umtz^  e^i/pma.  The 
faces  c  are  striatal  parallel  to  their  intersert ions  with  a.  Twins* 
TwiD-face  tn.  Cleavaj^e.  r,  e,  distinct ;  w,  inij)ei'fect.  Fracture 
tmPTcn.  Opaque.  Lustre  iiietallie.  Silver-white,  iueliuiiig  to 
tin-white.    Streak  the  name.    8ectile.    ir  =  3'6.    o  =  0*i...9'8. 

In  the  oprii  tubt'  yieldn  oxide  of  antitiH)iiy  ;  the  r(\^iduum  is 
siirroimded  by  a  (hirk  yellow  f^lnss.  Melts  easily  before  the 
blowpipe,  emits  fumes,  and  deposits  a  sublimate  of  oxide  of 
uitimony  on  the  charcoal,  leaving:  a  malleable  globule  of  silver. 
Pkrtialljr  soluble  in  nitric  acid,  ieaving  a  residue  of  oxide  of 
ny  undissolTed. 


Ag'Sby  silver  70*999  antimony  23  01. 

Analyses  of  antimouial  silver  from  A  iidreaj^beri^  a  by  Abich, 
h  by  Vauquelin,  c  Irum  ^Uidieajsberg,  d  from  uiiach,  both  by 
Klaproth  ;— 

a  h  c 

Silver  .  .  76*26  7800  77  00 
Antimony       .    84*86         88  00         83  00 

In  crystals,  ma^ssive  and  disseminated. 

Occiirs  in  veins  in  granite,  porphyry,  and  crystalline  slate 
rockfly  accompanied  by  silvcTi  ruby-«ilver,  arsenic,  arsenical 


d 

7600 
8400 
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pyrites,  galena,  calcite.  Is  ioun  J  at  Andmisberg  in  the  Hartf. 
Guadalcanal  in  Spain,  Allemout  in  France,  Mexico,  and  for- 
nit-rlv  at  Altwolfach  in  Baden. 

The  arsenical  sil\  *^r  of  Aiidrtviciborg  and  Guadalcanal  is  sup- 
puHed  to  be  a  luechiuiical  imxture  of  aatimondilbtx  wxtlx  arsenic 
or  arseuicai  pyrites. 

29.  BIlKli  irAUPTITE.— Xickel  antiiiiuiual  ;  Dufrenoj. 
Antimon  nickel ;  Mob},  Hausmami.    Breithauptit  j  Haidinger. 

BbombobedraL   100,111  =  69^  4/. 
o  111,   a  oily   i  S8I,   w  86L 


FI0.  130« 


ao 

aa 
to 
tt 

WW 


90°  0' 

60  0 
26  22 
25  40 
50  5 
48  2 


Fracture  uneven... conchoidal.  Opaque.  Lustre  metalHe. 
Light  copper-redL  Acquires  a  violet  tamish.  Streak  reddiali* 
brown.   Brittle,   h  sb  fi*o.   0  »  7*64i. 

When  heated  in  the  open  tube,  a  little  antimony  sublimes. 

Before  the  blo^-pipe  on  charcoal  deposits  a  copious  sublimate  of 

oxide  of  antimony,  leaving  a  residue  of  nickel  fusible  with  ga^at 
difficidty.    Ea.iily  and  completely  soluble  m  mLromiu'iatic  acid. 

Ni'Sb,  nickel  di'43,  antimony  d6'67. 

Analyses  by  Stromeyer  :— 


Nickel  • 
Iron  •       •  • 

Antimony  . 
Bulphuret  of  lead 


28*95 
0-87 

63'78 
6*44 


2705 
0*84 
S»'71 
IS'56 


The  sulphuret  of  k  ad  irf  supposed  to  be  derived  from  a 
mechanical  admixture  of  galena. 

Is  found  in  thin  tabular  cr^'stals,  dendritic  and  dii*seininated, 
at  Andreasberg,  with  smaltine,  galena^  blende,  pyrargyrite,  and 
arsenic. 


▲nSBKIDBS. 


30.  KUPFEBNICKEL  — Copper  nickel ;  Phillips, 
arsenical ;  Hauy.  Pnsmatischer  Nickel-Kies ;  Mohik 
aiokfili  Hausmann.  Nickelin;  Kaidinger. 


Nickd 
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Bhomboh^lraL    100,111  =  58^  dd''5, 

0  in,  a  oiJj  X  180.  The  face    truncates  the  edge  oa. 

ria.  131. 


ao 
ad 


0 


90 
60 

43  25 

40  85 

41  U 
78  0 


Combination,  imp.  Practareconchoidal...imeyen.  Opaque. 
Lustre  metallic.  Copper-red  ;  acquires  a  gtvy  or  blackish 
tariJ."*!!  by  exposure.  Streak  bro\^nwh-black.   ^Brittle,   h  =  6*6. 

O  —  7'2...7"8. 

In  the  matrass  yields  tio  sublimate.  Before  the  blo\N']^ipe  on 
charcoal  iiicltH,  with  evolution  of  arsenical  vapour,  into  a  brittle 
white  metallic  i]>uie.  iioasted  in  im  open  tube,  yields  a  sub- 
liniate  of  arseuious  acid,  and  cban;^^  s  i;radually  into  a  green 
earthy  ina^^s,  which  fu^^es  Avith  soda  and  a  litde  borax  into 
a  white,  magnetic,  metallic  globule. 

In  powder,  aoluble  in  concentrated  nitric  acid,  depositing 
arftenions  acid,  more  readilj  soluble  in  a  mixtare  of  nitric  and 
hydrochloric  acida.   The  aoIutioQ  is  green. 

Ni'As,   nickel  44*02,  arsenic  55-98. 

AnaJijrsea  of  kppfenuckel  a  from  Biechelsdor^  by  Stro* 
mqrer ;  h  firom  Ostre  Laneoe  near  Eragerde  (e  =  7*688)  by 
Scheerar;  e  £rom  BiechelBaorf,  by  Suckow;  d  from  Oyer  in 
the  TsUej  of  Annirier  in  Wallis,  massiTe  (o  =s  7*89)  by  Ebel- 

men ;  e  from  the  Bohnard  mine  near  Olpo  in  Westphalia,  by 
Schnabel 

a  h  e  d  e 

^^i^'keI  •        .    44'21        44-98        46*76        43*60  46*87 
iron      .        .      0*84         0*21  2'70         0*45  — 


Copjer  • 

Arsenic  • 
Sulphur 


—  oil  (cobalt  0-32)  1*44 

0*88  —  antimony  0*06  — 

64*78  64*86       68*69  64*06  68*71 

0-40  0*14         0*16  8*18  0*48 


Occurs  in  reina,  seldom  in  beds,  in  granite,  clay  slate,  find 
transition  rocks  ;  in  coppcr-slato,  ast^ociated  with  small i no 
with  which  it  is  frequently  intennixed;  sometimes  with  rani- 
melsbergite  bismuth,  silver,  arsenic,  ruby-silvery  galena,  with 
beryte,  calcite,  siderite,  quarto. 

Li  found  at  Schneeberg,  Annaberg^  Marienbeig,  Ereiberg, 
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Gcrsdorf  iu  Saxony ;  Joachimsthal  and  Miclielsbera;  in  Ba- 
Ik  uiia  ;  Saalfeld  in  Thurijigia  ;  Kicchelsdorf  atid  Bieber  in 
Hessia ;  Aiiihvasbcrp^  in  the  llarz ;  A\^ittic'beii  and  "VVolfar^h 
in  Baden  ;  AllfMiioiit  iu  Daiipbiiu'  ;  JSchladming  in  Stiria  : 
Orawitza  in  the  Baiiat  ;  in  bpam  ;  in  the  copper  mines  of 
irederick  connty  and  at  Chatham  in  Connecticut ;  Pengellj 
and  Huelchance  mines,  Cornwall ;  LeadhiUs  and  AVaolock 
head,  and  in  the  carboniferous  limestone  of  Linlithgowshire. 

In  the  preparation  of  cobalt,  an  arsenide  of  nickel  il 
formed,  the  crystals  of  which  belong  to  the  pyramidal  system. 
c  001,  e  101,  r  ill.  (fig.  126.)  s  67^  4e'-6,  ee^  s=  78^  ss", 
re  =  40^  16',  re  =  66^  i'.  ki'ai.  According  to  the  analysii 
by  Wohler,  consists  of  nickel  64'18|  arsenic  46*87. 


31,  EAMMELSBEEGITE.— Nickel  arsenical  Wane ;  Do- 
fr^noy.  Weissnickelen ;  Hausmann,  £ammelsbevgit,  Haidinger. 

Cubic. 

a  100,   o  111,   d  oil. 

&  dd"     eo"^  o' 

70    32  45      0        (%S.  114.  104.) 

Oa        64  44 

Traces  of  deavage.  Fracture  uneven.  Opaque.  Lustie 
metallic.  Tin-white.  Acquires  first  a  greyish  and  afterwards 
blackish  tarnish  by  exposure  to  the  atmosphere.  Emits  a  amell 
of  arsenic  when  broken.  Brittle,  n  =  6*6.  g  s=  e'48a...e*786. 

In  the  matrass  yields  a  sublimate  of  metallic  arsenic,  learaig 
a  copper-red  residuum.  In  the  open  tube  yields  arsenic  and 
arsenious  acid.  Melts  readily  before  the  blowpipe,  emits  fumes, 
continues  to  p:low  after  removal  from  the  flame,  depositing 
crystala  of  arsi'iiious  acid,  and  at  last  leaves  a  brittle  inutaliic 
globule.  Soluble  iu  nitric  and  lu  nitronuu'iatic  aciii,  lur:uing  a 
p^reen  solutiou,  which,  on  cooling,  deposits  cryataU  of  arbcnious 
acid. 

NiAs,  nickel  88*27,  arsenic  71*78. 

Aiiiilysos  of  l^annnelsbergite  a  from  Riecbeladorf,  by  Booth; 
h,  c  from  Kanisdorf  (g  ^  d  7a5),  d  from  AUemont  =  8*411), 
all  by  Eammelsberg : — 

Nickel  • 
Iron 

Cobslt  • 
Ajisenic  •  • 

In  crystals  and  in  granular  or  columnar  masses. 


a 

h 

e 

d 

90*74 

88*40 

88*60 

18*71 

8*86 

traces 

traces 

6*88 

8-87 

sulphur 

8*88 

78*64 

70*84 

70-88 

7X"11 
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T<  found  at  ^<*TiBeebcr£i'  in  Saxonr,  with  baryte  at  Jiiechels- 
dort  111  Hessia,  Kamsdort  nerir  Saall'eld. 

This  mineral  waa  called  ehloanthite  bj  Breithaupt.  This 
name,  at  the  sug^eetioa  of  Haidinger,  has  been  tnumfened  to 
tbe  foUowing  species : — 

32.  CnLOAXTITITE.  —  Weissniekelkies  ;  Bivitlianpt. 
Weisanickelerz  (in  part)  j  liausmami.   Chloantliit  j  llaidinger. 

Prucmatic. 
m  110. 

ffMK     Ke  •*«sy  • 

Opaque.  Lustre  metallic.  Tin-white,  inclining  to  red  ou 
snr&ces  of  recent  fracture,   h  =  6*6.    g  :=  7  099 ...7188. 

NiAsy  nickel  S8'S7,  arsenic  71*73. 

Analjais  of  ehloanthite  irom  bchneeberg,  bj  Hoiimaou:-— 

Nickel  ....  S8*U 

Bismuth  ....  8*19 

Copper  «...  0*60 

Arsenic  ....  7i*80 

Solphur  ....  0*14 

A  mineral  presenting  these  characters  is  tuund  at  Eiechels- 
dorf  and  Schneeberg.  Amonq^  the  specimeii:^  we  have  exiuuined 
from  SchneeberLi;,  we  have  inuiul  one  of  twin-cr^^stals,  somewhat 
final()<;ous  to  those  of  liarmotome,  imbedded  siiit^ly  in  the  ma- 
trix, which  give  an  angle  of  67^  3o'  between  two  faces,  possibly 
the  same  as  those  measured  by  Breithaupt.  We  mention  this 
fact  merely  on  account  of  the  remarkable  character  of  the  twin- 
dyatels. 

m.  SMALTINB.— Tin-white  cobalt ;  Phillips.  Cobalt  ai^ 
senical ;  Haoj.  Oktaedrischer  KobaltkieB ;  Mobs.  Speiskobalt ; 
HMsnmn.   Smaltin;  Haidinger. 

Cubic. 

«   100,    O  111,    d  oil,    H  911. 
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Forms  and  combinations,  a,  o,  ao,  ad,  aod,  aodn,  Cleavace. 
flf,  o,  d  traces.  Fracture  unevou.  n,  o  frequinily  cuneJ. 
Opatjue.  Lustre  metallic.  Tiu-wliite,  inclining  ciometinies  to 
steel -crrey,  sometimes  to  silver- white.  Acquires  a  tarnish  br 
exj»uMire.  Streak  greyish-black.  Brittle.  Emitci  a  ameil  of 
arseuic  when  broken,    h  =  6*6.    G  =  6*3... 6'0. 

In  the  niatmss  yiekl^^  no  subiiuiate.  In  the  open  tube 
yields  a  crystallnie  subiiinate  of  arsenious  acid.  Before  tlie 
blowpipe,  on  charcoal,  emits  arsenical  fumes,  and  melts  easily 
into  a  grey,  magnetic,  metallic  globule,  which  is  not  malleabiep 
and  fuses  with  borax  and  salt  of  phoaphorua  into  a  Una 
glaas.  (Soluble  in  nitric  add,  leaving  a  leaidue  of  anenioai 
add. 

Co  As,  cobalt  28*23,  arsenic  71*77.  The  variety  firomEiechela* 

dorf,  analyzed  by  Sartorius,  consists  principally  of  >lsl». 

Analyses  of  smalt ine  a  from  Kiechelsdorf,  by  Stromeyer; 
h  from  Tunabeigy  by  Vanentrapp^  e  fitim  Biedieladoxi^  bj 
Sartoriu0^- 


m 

h 

e 

Cobalt  . 

.  20-31 

2311 

9*17 

Iron 

S'43 

4'9o 

Nickel 

1406 

Co])])(T 

.  0-16 

Arsenic  . 

,  74*C2 

69*46 

73*63 

Bulphur  . 

0'89 

0-90 

0*94 

In  crystal >  ^^hieh  are  frequently  cracked  or  rent  in  various 
dinM  ii  ii  ,  arU^rescenty  reticulated^  botryoidal,  stalactitic,  and 
luuorplious  masses. 

Is  found  in  veins  in  slate  rocks  at  Schncebcrg,  Annaberg, 
Freiberg  and  Maricnberfj  in  iSaxonv,  Joachimstlial  in  Bo- 
hemia, Rieclielsdort^  in  liessia,  Schkdming  in  btiria,  Dobs- 
chau  in  Hungary^  Wittichen  in  Baden,  Siegen,  Sayn,  Saalfeld, 
Manafeld^  France,  Piedmont}  Dolcoath,  Herland  and  Hnel 
Spamon,  in  ComwalL 


84.  SAiFLOEITE.— Cobalt  arsenical.  Var.  CTis-noiratre; 
Hauy.  Eisenkobaltkies ;  Y.  KobelL  Eisenkobalten ;  Haitt- 
mann.   Safflorite;  Haadbiger. 


Cubic. 

a  100,   0  HI. 

00  70  89         (flg.  laa.) 

oa  64  44 
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"Fracture  uneven,  dat  conchoidal.  Light  steel-grey,  inclining 
to  tin-white,  and  sometimea  to  lead-grej.  Sometimes  acquires 
ft  dark  grey,  or  iridescent  t4uniah.    H  =  6*6.    o  =  6*98.. .7*3. 

Chemical  characters  the  same  as  those  of  smaltine,  except 
that  the  solution  in  nittic  acid  jielda  a  oopiona  precipitate  of 
oiide  of  iron  on  the  addition  of  carbonate  ok  lime. 

where  E  is  Co  and  Fe. 

Analyses  of  aaffloiite  a  isom  Schneebeigi  by  E.  Hoffinann; 
ibyT.Kobell;— 

Cobalt 
Inm  . 
Nickel 

Copper 
liidumth 
Arsenic 
Sulphur 

Is  found  in  yeiy  small  oystalSi  renifonn  and  botiyoidal 
huTing  a  coliimnar  stmeturei  compact  and  disseminated. 


a 

t 

18*9S 

9*44 

irn 

18*48 

1*79 

1-39 

trace 

O'Ol 

I'OO 

70-37 

71 -08 

0*66 

trace 

85.  8KUTTEBUDITE.  —  Uaiikobsltecs  ;  Hansmann. 
Bkutterudit;  Haidmger. 

Cubic. 

a  loOy  o  111)  d  oil|  p  in 

no.  KU. 

ad         9cP  & 

od  70  32 

od  64  10 

id'       so  0 

dd  45  0 

fa  70  32 

pd  48  II 

CSeavage.  distinct ;  traces.  Fracture  flat  conchoidal. 
Opaque.  Lustee  metallic.  Tin-white,  inclining  to  lead-grey ; 
sometimes  with  a  taniish  like  blued  steeL  H  =  8*0.  ass*74... 

8*84. 

In  the  matrass  yields  a  sublimate  of  metsllio  arsenic.  In  the 
open  tube  yields  a  oopious  sublimate  of  arsenious  add,  leaving 
a  rose-red  powder.  The  reactions  befiue  the  blowpipe  are  the 
lame  as  those  of  smaltine* 

WAdf  cobalt  iO-77|  arsoiio  79*84. 

H  2 
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a 

b 

C 

90*01 

18*6 

19*5 

1-61 

1*8 

1*4 

77-84 

79*9 

79-0 

0*69 

118  ABBXin]»S8. 

AualjsoB  a  by  Sclieerer,     c  by  Wdhlar 

Cobalt 
Iron 

Arsemo  • 
Sulphur 

Is  found  in  crystals  and  granular  masses,  sometimes  attached 
to  crystals  of  cobaltine,  in  a  bed  of  ore  in  mica  sUtOi  at  Bkut" 
tenia,  in  the  parish  of  Modum,  in  IS^orwaj. 

86.  LOLINGITE.  —  Arsenical  lyites  ;  Phillips.  Fer 
arsenical  axotome ;  Dufin6noy.  Axotomer  Arsenik-Kies ;  Jdohs. 
Arsen^alkies ;  Hausmann.   Lolingit;  Haidinger. 

Prismatic.  011,010=26°  4o';  101,001 =4X°  lU  'fii  110,100=61°  13^. 

e  Oil  deavage,  o  OH,  e  101  cleayage,  m  iio.  c  trun- 
cates the  edge  00'  i  the  edge      is  perpendicuhu;  to  the  edges 


00  f  tnm. 


f  IG.  135. 


90^  0' 
57  84 

0</  128  40 

oe  64  90 

ee  48  60 

Clenvage.  c,  perfect ;  e,  less  perfect ;  tmces.  Fracture 
uneven.  Opaque.  liustre  meialhc.  Silver-white... steel-grey ; 
ac(|uires  a  dark  tariiish  by  exposure.  Streak  grejish-black. 
Brittle.    H  —  r>*o.    G  =  7'0...7-3. 

In  the  iiuitniss  yields  a  sublimate  of  metallic  arsenic.  Be- 
fore  the  blowpipe  on  charcoal,  in  the  inner  flame,  emit^^  arsen- 
ical fumes  and  melts  into  a  bkck  magnetic  globule.  Partially 
soluble  in  nitric  add,  learing  a  residue  of  arsenious  acid. 

B*As'.    Fe*A8'  gives  iron  33*26,  arsenic  66  74. 

Analyses  of  Idlingite  from  Beichenstein  hy  Ksrstat 

h  by  £.  Hoffinann,  c  hj  Meyer,  d  from  Schiadming  bjr 
Schee^er^— 

a           i           e  d 


Iron        .        .    32-35         28*70         31*36  18*49 
Kickel 
Cobalt 
Arsenic 


—  —  —  13-37 

60S8  67*49  65  ol  6014 


1*77  iUd  16^  6'90 
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The  9u]pliur  ifl  probabty  denied  firom  a  mixture  of  pyrrhotine 
odmupiekel. 

Li  crystals,  more  frequently  in  granular  and  columnar 
masses,  and  dissemiuated. 

Is  found  in  veins  in  clay-slate,  with  arsenic,  pyrargyrite, 
antimonsilber,  at  Andreasberg,  in  beds  of  chalybite,  at  Ldlinff 
near  Hiittenberg  in  Carintbifti  and  Schladming  in  Stiria^  and 
in  fibipeoiiBe  al  Baieheiiiateitt  in 

ia  menieal  iron  from  Satenibeig  near  Toesmn  in  tbe 
pttiah  of  Modum  in  Norway,  not  crystallized,  g  =  7  op,  appears 
to  be  represented  by  the  formula  EeAa.  Two  luiaiyseij  by 
Sclietrer  gave  :— 

Iron      .  .    87*80  S8'U 

Arsenie  .  .   7o*09  70*82 

Sulphur         •  1*88  1*88 


87.  PLACODTNB.  —  Pkcodine ;  Dufr^noy.  Pkkudm; 
Hausmami,  liiiidinger. 

Oblique.    101,100  =      6g' j  111,010  =  sa'^  5';  ioi/)oi  —  26^  ic'. 
a  100,    n  201,    V  101,    /♦  101,    m  no,  /  320. 


no.  186. 


na 

/<* 

r 


45°  15' 

04  oG 

120  6 

46  83 

67  44 

m  56 

64  32 


if  9 


Combinations,  amhvy  amfhvn.  Cleavage. 
^,  a,  Vy  traces.  Opaque.  Lustre  metallic. 
Btflweem  bRmae-yellow  and  copper-red.   Streak  black.  Brittle. 

U  =  5'0...6.&    6  =  7-99... 8*062. 

in  the  open  tube  vieldB  a  subliinate  of  araenious  acid,  and 
^me  sulphurooB  add.  Beadihr  fiudble  before  the  blowpipe. 
In  the  inner  flame,  imparts  a  blue  colour  to  glass  of  borax  ;  in 
the  outer  flame,  the  reddish-brown  colour  of  oxide  of  nickel. 
Sothible  in  nitric  acid. 

Ni^Aa,  nickel  61*19,  arsenic  as'Si. 

H  8 
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AnalyaiB  of  placodine  by  Plattner :— 

Cobalt 

0*01 

Copper 

.  0*80 

Iron 

•  trace 

Areenic  . 

.  a0'71 

Sulphur  . 

.  0*8S 

Is  found  in  attached  tabular  ciystab  at  MuBon  ia  Siegeo, 
with  chalybite  and  geradoffite* 

88.  DOMEYKITE.  —  Arseniure  de  Cuivre  ;  Domeyka 
Weisakupfer ;  HausmaiUL   Domeykit;  Haidinger. 

Fracture  uneven... oonchoidal.  Opaque.  Lustre  metaDie. 
Tin-white ;  acquires  a  yellowish  or  variegated  tarnish,    h  =3*5. 

Melts  easily  before  the  blowpipe,  emitting  a  stronix  arsienical 
smell.   A^r  the  arsenic  ia  driven  off,  yields  a  bead  of  copper. 

Cu'Ab,  copper  71'7S,  amenic  98'97. 

Aiialy?5ca  of  domeyl<ito  a  from  Calabazo,  &  of  a  variety 
mingled  with  towanite  lirom  the  San  Antonio  mine : — 


Copper     •      •      .  71*66  70*70 

Iron  ....  —  0*69 

Arsenic      .        .        .  28*36  23*29 

Stilphur      .       .       .  _  3'87 


Occurs  renifonn,  botryoidal,  ma88iTe»  and  diBseminated  with 
cuprite  and  arseniates  of  oxide  of  copper,  in  veins  in  the  por> 
phyritic  mountain  of  Galabaso  in  the  province  of  Ooquimbo  in 
P*eru,  in  the  silver  veins  of  San  Antonio  not  ivt  from  Copiapo 
in  Chile,  with  silver^  copper,  polybasite,  calcitCi  intimately 
mixed  with  bornite. 

BXIJBHIJ>XS« 

39.  BERZELIJNnS.— Seleniuret  of  copper;  Phillips.  B«u 
zeline;  Beudant.  Selenkupfer;  Mohs,  Hausmann.  Benelin; 
Haidinger. 

Crystalline.  Lustre  metallic.  Silver-white.  Stn  ak  shining. 
Soft  and  malleable.  When  ijiolated  and  rubbed,  aci^uires 
resinous  electricity. 

In  the  open  tube  selenium  ami  solenic  a^id  sublime,  leavinfi^a 
residue  oi'  copper.  Emits  a  strong  smell  of  selenium  belure  the 
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blowpipe,  and  melta  into  a  grey,  rather  malleable  bead.  After 
kmg-contiiiiied  roaatiDg,  with  Bod%  fields  a  globule  of  copper. 

Ca^,  copper  ai'SS,  sdenium  38*48. 

Analyaia  hy  Berzelius 

Copper  ,  .  .  ,61 
Selenium      .       .       .  .40 

Was  found  as  an  extremely  thin  dendritic  coating,  on  calcite, 
in  the  copper  mine  of  Skrickemm,  in  Smaland,  in  Sweden. 


40.  EUKAIE-ITE. — Seleuiuret  of  silver  and  copper;  Phil- 
lips Eokairite;  Dufir^j.  Eukairit;  Mohs,  Hausmann^  Hai« 
dinger. 

CiTatalline.  Opaque.  Lustre  metallic.  Jjead-grey.  Streak 
ahining.  Soft. 

In  the  matrass  yields  a  anblimate  of  selenium  and  selenic 
acid.  Before  the  blowpipe  emits  a  smell  of  selenium,  and  melts 
easQy  into  a  grey,  metallic  globule.  With  borax  and  salt  of 
phoephoruB  yields  the  reaction  of  copper,  leaving  a  grey  brittle 
lobule  of  fldeniuret  of  silver.  By  cupellation  yiel<&  a  globule 
of  flflver.   Soluble  in  hot  nitric  acid. 

Cu*Se  +  AgSe,  eilver  4d'06|  copper  25  29,  selenium  31*63. 

Ana^raia  by  Beraeliua :~ 

Silver      .       •       .       •  88*83 

Copper    ....  83*08 

Selenium  ....  S8'00 
Earthy  matter  .  8*80 

Was  found  in  cleavable  grains  in  a  copper  mine,  now  for- 
Kik.'n,  at  Skrikc nun  in  the  parish  of  Tryticruin  in  Smaland, 
witn  copper  and  caicite  in  serpentine. 


41.  NAtJMANNITE.— Seleniuret  of  silver ;  Phillips.  Ar- 
gent Mimnri;  Dufir^oy.  Selenailber;  Mobs,  Hauamann. 
Nanmanrnt;  Haidinger. 

Cubic. 

a  100  cleavage. 


80°  0'. 


Cleavage,  very  perfect.  Opaque. 
Lustre  metnllic.  Iron-black.  Streak  the 
Mune.   Malleable.   H  =  s*5.   e  =  8*0. 

In  the  matrass  melts  and  yields  a  alight 
sublimate  of  selenium  and  selenious  acid. 
HfiitB  befim  the  blowpipe.  With  soda  and 

K  4 


7IG.  137. 


Digitize 


152 


I 


borax  viclds  a  globule  of  silver.  Easily  soluble  iu  faiaui^ 
nitric  acid ;  with  great  dilHculty  in  dilute  nitric  acid. 

AgSe,  silver  73*16,  selenium  86*66. 

Aiuljm  hj  G-.  Bose 

Silver  .       •       .  05'5»i 

Lead  •       .       •       .  4'9l 

Selenium  ....  25*93 

In  thin  plates,  havincr  a  crystalline  structure. 
Is  founa  at  TilkenKie  in  the  HarZi  with  clausthalite  in 
nanw  veins  in  diabase. 

42.  CLAUSTHALrj  Seleniuret  of  lead  ;  Phillips. 
Claiisthalie  ;  Beudont.  Selenblei ;  Mohs,  HatiSTnann.  daos- 
thaUt;  Haidinger. 

Cubic. 

a  100  cleavage. 

(u^         00^       (fig.  187.) 

Cleavage,     a.     Opaque.     Lustre  metallic.     Lead -grey. 

Str(?ak  ^rey.    Sectile.    ii  =  2*6. ..3"0.    a  =  8*2.. .8*8. 

Iu  the  matras^^  decrepitates  violently.  The  varieties  con- 
taining cobalt  yield  a  sublimate  of  selenium.  In  the  open  tube 
deposits  a  sublimate  of  seleuium,  partly  red,  partly  grej. 
Uviore  the  blowpipe  on  charcoal  fumes,  emitd  a  smell  of  so- 
leuium,  deposits  a  red,  yellow,  and  white  sublimate,  and  imparts 
a  blue  colour  to  the  Hame  ;  does  not  melt,  but  becomes  rounded, 
and  is  «;raduallv  dissipated,  leaving  a  black  slap^.  which,  with 
borax,  aflbrds  the  reactions  of  iron,  copper,  and  sometimes  of 
cobalt.  Partiallj  soluble  in  xdtric  tudd,  leaving  a  residue  of 
selenium. 

PbSe,  lead  7s*3i,  selenimn  97.69. 

Some  varieties  contain  selenide  of  silver,  others  solcnide  of 
cobalt. 

Analvses  of  Clausthalite  a  Ironi  Tilkerodc,  bv  II.  Hose ; 
b  irom  the  Lorenz  Ge<];entrum  mine  near  Clausthal,  by  Stro- 
meyer ;  c  from  Clausthal,  hj  Stromeyer ;  d  from  Tilkerode,  by 
Bommelsbeig 

abed 
Lead  •    71*81         63*99         70*98  60*16 


Silver 
Cobalt  . 
Iron 
Selenium 


—  —  11-67 

6-14  0'83  ~ 


—  0-46  — 

27-69         81*48  98*11 


In  ^nular  masses,  exhibiting  cubic  cleavageS|  com^^l  ^ml 
disseminated. 
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Is  fowad  at  Tilkerode,  Zorge,  Ler!mch  and  Olaaitlial  in  tiie 
Han,     Beinsberg  near  freiberg  ia  Saxomjr. 

43.  LERBACHITE.— Seleniure  do  plomb  et  de  mercure ; 
Dufrenoj.  Seleiiqueck8ill>erblei ;  Mobs,  TTmi™iumi^  Hai- 
diiiger* 

Cubic. 

Cleavable  in  three  directions  makinc:  right  angles  with  eacb 
other.  Opaque.  Lustre  metallic.  Lead-grey,  inclining  to 
steel-grey  and  iron-bkck.  Streak  black.  Sectile.  Soft, 
o  =  7*3. 

Decrepitates  when  beated.  In  the  matrass  yields  a  gray 
roblimate  of  Beleniuiet  of  mercury ;  mtb  soda,  a  sublimate  of 
meivuij.  In  the  open  tube  yields  a  liquid  sublimate  of 
aekniate  of  oxide  of  meicury. 

A  mixture  of  PbSe  and  HgSe  in  variable  proportions. 
Analyaes  oi  Lerbachite  from  Tilkerode,  by  H.  Boae 

Lead  .*       •        .    6o8i  27  33 

Mercury  .  .  .  Kroi  4i«]9 
Selenium   .       .       .   24*97  27  98 

In  crystalline  granular  maseeSy  and  disseminated. 
Is  found,  under  the  same  circumstances  as  Clausthalitey  at 
Lerbach  and  Tilkerode  in  tbe  Harz. 


44.  ZOB0ITE. — Seleniure  de  plomb  et  de  cuine ;  Dn&Aioy. 
Sdenkupferblei ;  Mobs^  Hausmann,  Haidinger. 

Fracture  concboidal... uneven.    Opaque.   Lustre  metallic. 

Light  lead-grey,  brass-yellow ;  acquires  a  blue  tarnish.  Streak 

tlarkiT  than  the  colour.    Malleahle.    H  =  2  5.    G  =  7*0... 7  5. 

liulbre  the  blowpipe  on  charcoal  melts  and  deposits  a  red, 
white,  and  yellow  sublimate  like  clausthalitei  leaving  a  slag 
wbkh  yields  the  reaction  of  cupper. 

VbSe  witb  a  Tariable  quantity  of  CuSe  or  Cu'Se. 

Analyses  of  zor^tc;  a,  b  from  Tilkerode,  by  H.  Boae, 
€,  d  itom  Glasbacbi  by  JLersten ; — 


a 

h 

e 

d 

Lead 

6o*er 

66-61 

64*17 

Copper  . 

rse 

16*46 

S'40 

4*06 

Silver 

I'sa 

0*06 

0*07 

Lron 

0-38 

trace 

Selenium 

29  00 

S4'26 

81*44 

86*66 

Iron,  lead,  Ae. 

0*44 

2*08 

no 

M  5 
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Is  found  in  granular  masaes  at  TUkerode  and  Zorge  in  tbe 
Harz,  under  the  same  circiimetanoea  as  Clausthalite,  in  the 
Friedrichflgluck  mine  in  Glaabachgnmd  near  Gaibel  in  Thn- 
ringia^  in  a  vein  in  clay  slate. 

45.  EIOLim— BioUth;  Haidinger. 

Ehuinbuliedral. 

Lead-grey.   Very  malleable. 

AgSe',   silver  67  60,  selenium  42  3-4,  according  to  Del  Eio. 

Is  found  in  email  six-sided  tables^  with  rounded  edges  and 
angles,  at  Tasco  in  Mexico. 

46.  ONOFEITR— Selenschwefelqaeckailber ;  TT^ngmj^nti- 

Ono&it;  Haidinger. 

Lustre  metallic.  Bladdsh  lead-grey.  Streak  shining.  Se^ 
tile.  H  =  a*a. 

Ill  the  matrass  sublimes  undecomposed  as  a  black  powder; 
with  soda  yields  metallic  mercury.  Before  the  blowpipe  emiu 
the  smeU  of  sulphurous  acid. 

HgSe,HgS,  a  miztmre  of  sdeniniet  and  sulphnret  of 

curv. 

«' 

Analysis  by  TT  Bose 

Mercuiy  .  •  .  .  81*88 
Sulphur  .  .  *  .  10*80 
Selenium  .      .      »      .  e*49 

Is  found  massive  in  veins  with  mercury,  quartz,  calcite^  ba> 
ryte,  at  San  Onofre  in  Mexico. 

We  quote  tlic  (icscriptions  of  onofnte  jind  riolite  as  they  are 
given  by  Haidinger;  but  we  entertain  considerable  doubt  of 
their  correctness.  Mr.  Brooke  has  specimens  of  a  metallic 
looking  mineral  said  to  haye  been  found  in  the  Culebras  mine^ 
and  described  by  Del  Bio  in  a  letter  to  Mr.  Brooke  as  ^  natira 
selenium  with  some  admixtures,*  and  to  which  Mr.  Brooke^ 
many  years  since,  gave  the  name  of  riolite.  Being  desirous  of 
ascertaining  the  difference  between  this  mineral  and  onofrite, 
he  obtained  a  specimen  under  this  latter  name  £rom  Mr. 
Krantz,  whidi  so  perfectly  lesembles  tiiat  referred  to  br  Del 
Bio,  as  to  leave  no  doubt  of  its  being  the  same  mineraiy  and 
from  the  same  mine. 

The  ridite  of  Haidinger,  from  Tasco,  is  described  appaiwitly 
on  the  authority  of  Del  Rio ;  but  it  does  not  appear  from  what 
Aork  that  authority  is  quoted  j  and  as  no  such  compoumi 
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dhded  to  in  mj  of  Del  Bio's  letters  to  Mr.  Brooke,  we  appre- 
beod  that  there  is  some  uncertainty  with  regard  to  it. 

The  mineral  named  culebrite  by  Mr.  Brooke  is  a  dark 
reddish-browTi  earthy  substance,  occurring  in  sjnall  thin  veins 
m'th  the  riolite  fruin  Culebras,  and  in  one  of  Del  Rio's  letters 
is  jJtated  to  be  *  sulphuret  of  mercury  w]fh  native  seleiiium, 
but  not  combined,'  a  description  which  niay  probably  require 
lo  be  corrected. 


STTLPHIDES. 


47.  G A LEXA.— Galena;  Phillips.    V\nmh  sulfure  ;  Hauy. 

Ht  xaedri:<cher  Blei-Cirkns ;  Mohs.  Bieiglaaa  Hausmann, 
Glanx;  MAidinger* 

Cubie. 


100^ 

0  111,  d  oil,  n 

911, 

m  811, 

f  129, 

q  188. 

90^  &  do 

a6° 

le' 

70°  89' 

70  99  na 

S€ 

16 

to 

15  48 

dt 

60    0  ma 

85 

14 

qa 

76  44 

pa 

S4   44  no 

19 

98 

98  0 

45    0  mo 

919 

80 

no*  188.  na.  188.  ne.  140. 


no.  141.  no.  142.  no.  143. 


Forms  and  combinations,  a,  0,  oo,  on,  aoi^,  rtm,  aom,  aoUp^ 
Mfq.  Twins.  Twin-fiMce  o.  Frequently  very  thin  in  a  direc- 
tkm  perpendicular  to  the  twin-fiM^e.  Cleavage,  o,  very  perfect 
nd  SMUT  obtained,  fssctmre  conehoidal,  seldom  obsenrable 
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a 

h 

e 

86*13 

84'63 

81*80 

83  61 

0*60 

zinc 

3-69 

818 

18*09 

18*81 

14*41 

14*18 

Opaque.  Lustre  Dictallie.  Load-grey ;  occasionally  tamishei 
Streak  the  same.    Katlicr  scctile.    it  —  2  5.    a  =  7*4... 7'«. 

Decrepitates  when  heated.  In  the  open  tube  fields  a  sub- 
limate of  sulphur  and  sulphate  of  oxide  of  lead.  Before  the 
blowp^)e  on  charcoal  melts,  and,  after  the  sulphur  is  driyen  oiE^ 
18  reduced  to  a  bead  of  lead,  which,  by  cupellation,  firequently 
yields  a  globule  of  silver.  PartiaUj  soluble  in  nitric  acid  with 
evolation  of  nitrous  add  and  sepamtion  of  sulphur. 

PbS,  lead  88*68,  sulphur  18*4S. 

Analyses  of  galena  a  by  Thomson,  h  from  Tnverkeitliing, 
by  Robertson,  of  a  variety  containing  zinc  from  PraibmOf 
c  (e  =  7'858)|  <it  (e  =  7'884)»  both  by  Larch: — 


Lead 

Iron 

Sulphur  . 

G-alena  frequently  contains  a  small  quantity  of  sulphide  of 
silver,  amonntinir  umially  to  o  ol  or  0"03  per  cent.,  occasionally 
to  0*5,  and  rarely  to  1  per  cent.  Sofne  varieties  contain  se- 
lenide  of  lead,  some  also  traces  of  gold,  antimony,  and  arsenic. 

In  attached,  and  sometimes  in  imbedded  crystals;  but 
usually  in  granular  masses  and  disseminated,  pseudomorphous 
after  pyromorphite. 

Occurs  very  abundantly  in  rocks  of  the  most  different  fonmi> 
tions,  in  beds  associated  with  calamine,  brown  iron  oxide,  pyrite, 
towanite^  blende,  quarts,  baryte,  amphibole ;  in  veins  witn  ores 
of  silver,  copper,  iron,  antimony,  with  gold,  silver,  arsenic, 
sulphur,  Ac.  Is  found  in  veins  in  the  mining  districts  of  Saxony 
and  Bohemia,  the  Harz,  Hungary,  Transylvania,  France,  Kons* 
berg  in  Norway,  Siberia,  Sahla  and  Fahlun  in  Sweden ;  in  Spain 
at  Linares  in  granite  and  in  the  Sierra  de  Gador  in  the  Alpujar- 
ras  in  dolomite,  at  Blevberg  and  Windislikappel  in  Carinthia  in 
limestone,  Taruowitz  in  Silesia,  Btiria,  Missouri  and  other  places 
in  North  America,  in  Greenland  with  cryolite  and  dials  bite,  in 
Cumht'iland,  Durham,  Northumberland,  Derbyshire  and  Flint- 
shire in  veins  in  liinesLone,  in  several  mines  in  Cornwall  and 
Devonslure  in  veins  in  <-lay  slate,  in  Shropshire  and  most  of  the 
counties  of  Waie^^  iii  slate,  the  Lead  Kills  in  Lanarkshire, 
Wanlockhead  in  Dumtriesshire,  Monaltrie  in  Aberdeenshire  in 
granite,  Strontian  in  Argyleshire  in  gneiss,  Cumberhead  in 
Lanarkshire,  in  the  Jjothians  and  Fifeshire  in  the  sandstones  of 
the  coal  formation,  in  limestone  in  Isla»  in  gneiss  in  Coll.  Th^ 
varieties  containing  selenium  are  found  at  Clausthal  and  Xittl^ 
ja  the  Han  and  at  ITahiun  in  Sweden.  Plseudonunpli 
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aftor  pvromorpliite  at  Tscbopaii  in  Saxony,  Poullaoeun  in 
Fram  o  nnd  AV^haai  Hope  in,  Cornwall.     Cijstallisea  fiom 

fusion  in  cubes. 

Aceordmg  to  Xaumann,  the  fonns  483,  lU^  465,  477,  eil, 
lA  1 1  iuive  been  observed  in  galena. 


48.  AKGEXTITB,—Sulphuret  of  saver;  Phillips.  Argent 
Bulpbure ;  Uauj.  Hexaedriseher  SilbeivOlanz ;  Mohe.  Silb^ 
gUiiz;  Hausmann.  Axgentit;  Haidinger. 


Cubic. 
a  100, 

oo 
oa 


0  111, 

7U  33 

64  44 

60  0 


d  Oil,  n  211,  I? 

da 


do 
na 
no 


45"  0 
35  16 
35  16 
19  28 


128. 


nn 
pa 


33°  33' 
70  32 
15  48 


710.  144. 


ne.  146. 


HQ.  146. 


Tomw  and  combinations,  a,  o,  J,  oJ^  off,  Suiv 
fime  nneren,  dull,  deanige.  a,  d^  traces.  Fracturo  uneven, 
hacUj.  Opaque.  Lustre  metailHe.  Blackish  lead-grej.  Streak 
ahining.   KaUeable.   h  =  8'0...2'5.   »  =  7*196. 

Before  the  blowpipe  on  charcoal  intumesees,  melts  with  dis- 
ei^goment  of  sulphurous  acid,  and  at  last  yields  a  pjlobule  of 
silver.  Soluble,  with  the  exceptiou  of  thu  bulphur,  iu  conceu- 
trattd  nitric  acid. 


AgB,  Oliver  S7'0«,  sulphur  12*96. 

AiKil}  SOS  of  orgentite  irom.  ireiberg  and  from  Joachimstha], 
bj  Kiaproth : — 

Silver  ....  86*60  86*89 
Sulphur     .    .    .    18*60  18*61 

The  crystals  either  attached  singly  or  united  in  druses, 
usually  bent  and  distorted,  dendritic,  capiilnry,  compact,  dis- 
seminated, investing  other  minerals^  earthy  (black  sulphuret  of 
sQver). 
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Oocun  in  veins  in  gneifls^  inioa  slate,  hornblende  slftte,  di^ 
slttte,  granite,  porphyry,  trachyte,  with  anenic,  mlyer,  stephan 
ite,  pyrargyrite,  prouatite.  galena,  quarts,  calcite,  dolomite 

baryte,  fluor.  Is  found  at  Freiberg,  Schneeberg,  Annaberig 
IVlarienberg  and  .Tohan-Oeorgenstadt  in  Saxony,  Kongsberg  ii 
Norway,  .loach imsthol  aud  Pry.ibram  in  Bohemia,  Hchemnitj 
and  Krrninitz  in  Hungary,  Seliwatz  in  the  Tyrol,  VV  uUiicli  ii 
]Wlen,  Andreasborg  in  the  Jlarz,  Guadalcanal  in  Hpjiin,  8ar 
dinia,  Chalanehes  near  Allemont  in  Dauphine ;  the  Jvolywac 
mountams  in  Siberia^  Ghianazuato  and  Zacat^cas  in  IMexico 
Peru,  in  Cornwall,  in  cubes  and  massive  in  Herland,  Hud 
Duchy,  in  cubes  in  Hud  St.  Vincent  near  Callington,  in  Hoe! 
Basset  and  Dolcoath. 

49.  STBOMEYEEITE.— Sulphuret  of  eUver  and  copper; 
Phillips.  Stromeyerine ;  Beudant.  Isometrischer  Kupferj 
Olanz;  Mohs.  Suberkupferglanz ;  Hansmann.  Stromejerit; 
Haidinger. 

Prismatic.  Isomoxphous  with  redruthite. 

a  100,  c  001,  u  109|  p  11%  twin^planei  w  114.  i 
truncates  the  edge  wm, 

ue  6s' 
ac      90  0 

nmf    eo  85 

tea  77  23 

WC  25  44 

ve  4.i  67 

fHC  90  0 

UU  61  4d 


Combination,  mwuac.  Twins.  1.  Twin-face  m.  2.  T^in- 
facc  r.  Fracture  conclioi(ial.  Opatjuo.  Lustrt^  mctalhc. 
Bhioki.sh  lead-grey.    Streak  the  same,  bhiiiing.    Perfectly  sec- 

tile.     II  =:  2*5... 3  0.     Q  ^  6*255. 

Before  the  blowpipe  fuses  readily  into  a  grey  metaUie  glo-: 
bule,  which  with  flaxes  affords  the  reaction  of  copper,  and  hj 
cupellation  yields  a  globule  of  silver.  Partially  soluble  in  nitric 
acid,  leaving  sulphur  undissolved. 

Cu'S  +  A^,  silver,  6S*1S ;  copper,  3117  5  sulphur,  is-ya 

Analyses  of  stromeyerite  a  from  Schlangenberg,  by 
Hejer;  6  from  BudeLitadt  by  Saaderi  of  mixtuzee  of  ste* 
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fi^rerite  and  redruthite  e  from  San  Fedio  in  Chile ;  d^e^  f 
rai  Ciileiiio  in  Chiles  all  by  Dornqr^o : — 

a       h       e        i        e  f 

Copper  •  •  30'48  30  05  53'38  6394  60*59  63*98 

Silver  •  .  52*27  62*71  88*79  84*04  16*68  18*08 

Iron  0*88  0-84  —  8*09  8*81  8*63 

Solplnir  «  •  16*78  16-98  17*83  19'93  90*63  81*41 

In  cTjstalBy  Qsnalfy  nuMnire  and  disseminated. 

Is  found  in  crptals  at  Budelstadt  in  Silesia^  nuuMdre  at 
Scbiangc^berg  in  Siberia^  mixed  in  yarious  proportuma  with 
ledratliite  at  Catemo  near  San  f  dipe  de  Aooncagna  and  San 
Pedro  Nolaaoo  in  Chile.  A  wiety  firom  Freibenr,  aocor^Ung 
to  liimpadiin,  contains  18*6  per  oent,  of  sulphide  of  silTer. 

The  isomorphism  of  stromeyerite,  Cn's  +  Ags,  and  redrutliite, 
Ctt's.  lin  indication  that  ^gs  is  idomorphouB  with  Cii*8. 
But  anrtntite  biiongs  to  the  cubic  system.  Hence  probably 
J4S  ib  iMKlunorphoua  with  Cn's, 


50.  EEDHUTHITE.— YitreoTia  copper;  Phillips.  Cuivre 
fnlphure:  Ilauy.  Prism.itischer  J£upfer-Gianz ;  Moha^  ILup- 
fer-(jiaa2 ;  Haudmaim,  liaidipger. 

Prismatic.   011,010=30°  67' ;  101,001=44''  b'  ^  110,100=69°  47''6. 


a  100^  ft  010,  e  ooly  •  803|  i  soi,  m  iio»  n 
f  111,  V  119,  a  113.   h  truncates  the  edge  mm\  e  truncates 

the  edge  cd^  n  truncates  the  edge  am,  v  truncates  the  edge  gp. 


ec  32° 

-4' 

pe 

62° 

36' 

dc  62 

44 

mc 

90 

0 

M  90 

0 

za 

74 

13 

dd'  126 

21^ 

va 

69 

69 

aa  48 

52 

63 

28 

ma  69 
mm  60 

48 
86 

63 
68 

4 

9 

U  38 

44 

63 

9 

ve  48 

67 

39 

63 

no.  148. 


CknubinatioDS.  am,  hmae,  tee^  ^l^bc,  mpndac,  m^zeae, 
hfime,  mpzndeae.   The  ftces  e  stnated  paiallei  to  their  inters 

sections  with  a.  Twins.    1.  Twin-face        2.  Twin-face  v. 

Cleavage,  tw,  traces.  Fracture  conchoidal.  Opaque.  Lustre 
mttallie.  Blackish  lead-grey,  sometimes  iridescent.  Streak  the 
ume,  sliini]!^'.    Ycry  sectile.    n  =  2  o...8*0.    O  =  6*6... 6*8. 

Beiore  the  blowpipe,  on  charcoal  imparts  a  Uue  colour  to  the 
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flame ;  m  tiie  outer  flame  melts  easily  with  effeirescence ;  in 
the  inner  flame  becomes  solid.  With  soda  yii  Ids  a  globule  of 
copper.  Is  completelj  decomposed  by  warm  nitrio  acid^yielduig 
a  blue  solution,  and  leaving  a  residue  of  sulphur. 

Cu'Sy  copper  79*84,  sulphur  so'ie. 

Anah'ses  of  redrutliite  a  from  the  Gumeschefskoi  mine, 
near  Katharmeubarg,  hy  Klaproth ;  5  from  Siegen,  by  Ull- 
mann  ;  c  from  the  United  mines  in  Cornwall,  by  Thomran  ; 
d  from  Byglands  Grube,  e  from  Stromshrit  n  iii  Norway,  both 
Scheerer ;  /irom  6aji  Pedro  in  Chile,  by  Domeyko  :— 

a        h        e       d       e  f 

Copper  •  .  78*60  79-60  77*16  77  76  79  12  76'ol 
Iron  •        .      2*25      0*75      1*46      0*91      0*28  0*74 

Sulphur     .        .    18*60    19*00    SO*«S    20*48    20*86  ao*76 

Silica  .    075    1*00     —      —    Silrer  r96 

In  crystals,  attached  singly^  or  collected  in  druses ;  usuallj 
massiTC  and  disseminated. 

Occurs  in  beds  and  yems  with  bormte,  pyrite,  chrysocoUa^ 

malachite,  chessylite,  quartz.    Is  found  near  Freiberg  in  veins ; 
in  Mansfeld  and  llesj^ia  disseminated  in  beds  in  bituminous 
copper  ttLate ;  in  tSiegen  in  veins  of  irou  stone ;  at  Kupferberg 
and  Eudelstadt  in  Silesia,  Moschellandsberg,  at  Lauterberg 
in  the  Harz,  in  Sweden,   Norway,  Siberia,  tho  Bnnat  of 
Temeswar,   North   Ameriea,  Peru,  Guanaxi'mto  in  !Mexi(Y>.  j 
Crvstallized  and   massive  in  veins  in  rhw  slate  in  j>everal 
mines  near  I^edrnth  and  tlie  Land's  Knil  in  Cornwall,  at  Mid-  i 
tlleton  Tyas  in  Yorkshire ;  in  veins  at  Fassney  Bum  in  East  I 
Lothian^  and  in  Ayrshire  in  Scotland,  in  li'air  Isle  between 
the  Orkney  and  Shetland  Isles. 

By  fusing  copper  glance,  or  a  mixture  of  copper  and  sulphur 
in  the  same  proportions,  im  can  be  obtained  in  octahedral  crys- 
tals, and  is  consequently  dimorphous. 

The  characters  of  Breithaiipt  s  digenite  appear  to  be  the  same 
as  those  of  rednithite,  <>\cept  that  o  =  4*668... 4'680.  Ac- 
cordinij;  to  a  qnantitative  blowpipe  nnaly?»is  by  Plattner,  it  con- 
sists of — copper  70*20,  silver  0*24,  sulphur  29'ea. 

It  occurs  massive,  and  inTCsting  other  minerala  with  cijBlal- 
11  zed  redruthitei  at  Sangerhanaen,  and  with  cinroplimihite  in 
Ghilew 


51.  OOVELLINE.  —  CoveHine  ;  Beudant.  Kupferiadig, 
Mohs,  Uuusmaim.    Covcllin  j  ILaidinger. 
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SLombobedraL 
0  ill,  «  oil. 

ao 
ad 


90°  O' 
#0  0 


CVnnlHii«ition>  oa.  The  fiiees  a  striated  perallel  to  their 
intenectioDe  m&  o,  Cfettvage.  o  y^ej  perfect.  Opaque. 
Lustre  resinous,  inclining  to  metallic.  Limgo  blue.  Streak 
black,  Bhining.   Sectile.    In  thin  leaves  flexible.  H  =  1'5...2'0. 

CuS,  copper  66'44,  sulphur  33*50. 

Analyses  of  coTelline  a  from  Badenweiler  by  Wakhner,  S 
from  YesuTius  bj  Govelli: — 

a  I 

Copper    ....    8477  66*0 

Iwm  0-46  — 

Lead  1*06  — 

Sulphur  «...  ae'64  88*o 

Before  the  bluwpipi  bums  with  a  blue  flame.  Melts  with 
ebtinition  into  a  git ib ale  which  with  soda  yields  a  bead  of 
coppe  r.    Soluble  in  nitric  acid. 

lu  crystals,  massive,  rcniform,  invc^tine:  other  minora!^. 
Is  found  in  the  kupf'erschirfer  at  ^angerhauscii  in  Thui  inLn  i  • 
in  the  Hausbaden  mine  near  Badenweiler  with  redruthito 
and  towonitc  ;  in  the  Herrenseegen  mine  at  Schapbach  in 
tiie  Black  Forest  with  towanite,  at  Eaelce  in  Poland,  crys- 
tallised with  calcite  in  ckj  slate  at  Leogang  in  Salzburg^  in  the 
of  YesuTiuB. 


62.  PrttBHOTINB.  — Magnetic  iron  pyrites;  PhilUps. 
Fer  sulfure  magnetique  ;  Haujr.  Bhomboedrischer  Eisen^Eiea; 
Mohs.   Magnetldes;  Hausmann.   F]frrhotin;  Haidinger. 


Bhombobedral. 
o  Ul,   a  Oliy 


100,111  =  eo""  7 . 
h  ali,  r  100, 


ifi2,  X  lao,  z 

FIG.  160. 
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SULPHIDES. 


Combinations,  oh,  oz,  oax,  oahrzrr,.  Cleava^]^.  o,  porfei-t; 
h  less  distinct.  Fracture  conchoidal,  small  and  iinjH-rfect. 
Opaque.  Lustre  metallic.  Brass-vellow,  inclining  to  copper- 
red  ;  acquires  a  tarnish.  Streak  greyish-black.  JTeebljr  msg- 
netic.    Brittle,    h  =  3*5... 4*5.    o  =  4'6...4-7. 

In  the  matrass  unchanged.  In  the  open  tube  yields  sul- 
phurous acid,  but  no  sublimate.  Before  the  blowpipe  on  char- 
coal in  the  inner  flame  melts  into  a  greyish-black  highly  mag- 
netic bead.  Soluble  in  hydrochloric  acid  with  cYolution  of 
hydrosulphuric  add,  and  leaving  a  residue  of  sulphur. 

l^e^i^^  iron  ao*4d»  sulphur  39'61. 

Analyses  of  pyrrhotine  a  from  Treseburg ;  h  from  Bareges, 

by  Stromeyer ;  c  from  Congonhas  do  Campo  ;  d  from  Fahhm, 
by  Plattner  ;  e  a  very  magnetic  variety ;  f  less  magiK  tic.  l  i  lu 
the  Lalliat  mountain  near  JSion  in  the  Yalaiij,  by  Berihicr; 
^  from  Bodenmais,  by  H.  Rose  ;  h  from  Modum,  by  Sohcerer; 
i  from  Klefva  in  SSmiiland,  by  Berzelius ;  k  from  Bajpootanahy 
hj  Middleton ; — 

Iron  .  •  • 
Sulphur  .  . 

Iron  .   .  . 

Nickel    .  . 
Cobalt 
Manganese  . 
Copper   .  • 
Sulphur  •  . 

Yerj  seldom  distinctly  ciystallized ;  usuaDj  massive  and  dis- 
seminated. 

Occurs  principaUy  in  beds  in  the  older  rocks^  with  magnetite, 
iron  and  copper  pyrites,  blende ;  seldom  in  reins  with  sflver, 

pyrargyrite,  arsenic,  galena,  calcite,  quartz  ;  in  various  meteor- 
ites. Is  found  in  veins  with  silver  at  Kongsberg  in  Norway  and 
Andreasbtig  m  the  Harz,  well  er^  siailized ;  in  veins  in  diorite 
and  slate  at  Treseburg  and  Thale  in  the  Harz  ;  in  beds  at 
Bodenmais  in  Bavaria,  Breitenbrunn  and  Gcyer  in  Saxony, 
Querbach  and  Gieren  in  Silesia,  Auerbach  in  Baden,  Valsug:ina 
in  the  Tyrol,  Fahlun  in  JSwcdou,  Wezelakow  in  Bohemia,  Zo]v^;,  us 
in  IVforavia,  Obedach  in  Stiria,  at  the  l)ase  of  Moel  Elion  m 
Ciprnarvonshire ;  dissenuiiated  in  granite  and  grcen^^tone  at 
Bareges,  Bagueres  dc  Lnchon,  the  Maladetta  in  the  Pyrenees, 
Nantes  in  France  ;  at  Appin  in  Argyieshire,  and  in  some  of  the 
hills  of  GbiUoway  in  Scotland ;  Congonhas  do  Gampo  in  tibs 
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Bnuls ;  in  crystals  in  the  meteorites  which  fell  at  JuYenas  in 
WamoOf  Klein  Wendan,  Chateau  Menard  and  Bichmond  in 
Tirdniai  in  ilie  meteoric  iion  of  Elbogen,  Bohumilita  and 


53.  :NnLL'raTTE.— Native  nickel ;  Phiilips.  Nickel  natif ; 
Hiuv.    lia^iuaa;  Mohs.   ^ickelkiea;  Hanamann.  Milkrit; 

ELombohedral.    100,111  =  20*^  W)'. 

a  oil,  h  allt  Biif  i  r  lOO  deaTage,  r,  ias 
detrage,  e  oil  deayage,  411  cleavage,  r  truncates 
fteedgeVir. 

TtlQ.  161. 
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Tk  alteniato  fisMsea  ft  are  frequently  yeiy  narrow.  CleaTage. 

r,  r,,  f,  e^,  all  very  perfect.  Opaque.  Lustre  inetallic.  Brass* 
yeDow,  iDclining  to  bronze- jellow.    btrcak  bnghl.    u  =  8'4. 

=  526...530. 

In  the  open  lube  vieldf*  sulphurous  acid.  "Before  the  blow- 
pipe molt^s  readily  into  a  black  iiiaLriu  t  ie  globule.  Imparts  to 
K  nu  the  colour  of  nickel.  With  nitromuhatic  acid  yields  a 
green  sointion. 

NiS,  nickel  6i'86,  sulphur 

Analyses  of  miUerite  from  Camsdorf  a  by  EamnieLsberg, 
I  by  Arfyedson,  t  fipom  the  friedrichszecbo  near  Oberlahri  by 
Schnabel:— 

a  5  0 

ITickel      .    .    .  61-34  64*35  04*80 

Iron    ....  173  —  — 

Copper    ,    .    .  1*14  —  — 

Sulphur  •    .    «  36-79  34-26  86*08 

In  yery  detUcate  capillaly  and  adcular  attached  orstsls. 

If  found  at  Jobami  georgenstadt  in  Saxony,  Joacnimstal  and 

Pmbniin  in  Bohemia,  Camsdorf  in  Thuringia,  Riechelsdorf  in 
Hesaia,  in  the  WestenvaUl,  Cornwall,  Merthyr  T^dvil  in  Gla- 
kshire  in  nodules  of  chalybite. 
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It  is  not  improbable  that  the  faces  r^,  may  belong  to  one 
of  the  individuals  of  a  twin-er}^8tal,  and  r,  e  to  the  other.  On 
account  of  the  extreme  slenderness  of  the  cr}'stals  in  which  the 
faces  r,,  were  observed,  it  has  not  been  found  possible  to 
verify  this  conjecture. 

54.  EISEKNICKELKIES.— Eisennickelkiea  ;  Hausmann. 
Cubic. 

Cleavage  apparently  parallel  to  the  faces  of  an  octahedron. 
Fracture  uneven.  Opaque.  Lustre  metallic.  Light  pinch- 
beck-brown. Streak  rather  darker.  Brittle.  H  =  3'6...4'0. 
G  =  4*6.    Not  magnetic. 

Chemical  characters  the  same  as  those  of  pyrrhotine,  except 
that  when  fused  with  borax  in  the  inner  flame,  after  being 
roasted,  the  bead  becomes  black  and  opaque  in  consequence  of 
the  reduction  of  the  nickel. 

2FeS  +  NiS,  iron  4104,  nickel  2211,  sulphur  3o*95. 

Analysis  by  Scheerer  : — 

Iron  .  .  .  40*21 

Nickel  .  .  2107 

Copper  .  .  178 

Sulphur  .  .  36"64 

Is  found  in  crystalline  masses  with  towanite,  in  greeniah- 
black  amphibole,  near  Lillehxumner  in  Norway. 


55.  GREENOCKITE.  —  Cadmium  sulfure  ;  Dufrenoy. 
Greenockit ;  Hausmann,  Haidinger. 

Rhombohedral.    100,111  =  68°  47'. 

0    111,    a    oil,    b    2lT,     i    231,    X    120,    Z    131,     V  IM. 

h"  truncates  the  edge  a^' ;  v  truncates  the  edge  za.  The  forms 
»,  X,  Zy  V  are  frequently  hemihedral  with  inclined  faces. 

FIQ.  152. 
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Combinations,  axz^  oaxz,  oax'z\  oaixfz\ 
oaxzv\  oaixzv.    Cleavage,     o,  a.  Trans- 


Google 


koQl]t...S6iiu-transparent.  Lustre  adamantine,  inclining  to 
MBOiis.  ■  fi  =  2*688.  Yeij  nearlj  the  same.  Spheroidal 
-mam  torface  oblate.  Honey-yellow.. .oninge-jelloWy  seldom 
htoviL  Stareak  reddish  oraage-yellow.  H8  8*6.  6=r4«8...4'9. 

In  the  matnuss  decrepitates  and  tunis  red,  reassuming  its 
vellow  colour  on  cooling.  Before  the  blowpipe  on  charcoal 
^ith  soda  depu^iis  a  reddish-broxru  sublimate  on  the  charcoal. 
>  ^Jl>Ie  in  warm  hjdrociiloiic  acid  ^ith  evoiutiou  oi  hydrosul- 
phuric  aciiL 

GdS^  cauimiom  77'7o»  sulphur  22*30. 

AusijBes  bj  Connel  and  Thomson: — 

Cadmium  .  .  .  77*30  77*6 
Sulphur  ....    22*66  22*4 

Occnrs  in  attached  crystal at  Bij^hopion  in  EeniVewshiro,  in 
s  porphjritic  amjgdaioidai  trap  couitamiug  crystals  of  &iipary 
oidte^  and  piehn^  in  its  cavities. 

56.  BLENDB.— Blsnde ;  PUlIbB.  2Sne  solftii^;  Hsay. 
Bodekaedrisclie  Oranat  Blende  |  Moha.    Zmkblende;  Haus- 

mann.   Blende  j  Haidinger. 

Colne. 

a  100,  0  111,  d  oil,  j7  n^n,  m  311,  p  122,  The  £[)rms 
^m^p  are  Ufinalij  hemihedral  with  inclined  £ftces. 
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Porm8  and  combinatioiia.  «,  o\  m\  ao\  o'o\  am%  o^m\  dm\ 
ao'o\  do'o\  aodf  d^m\  aM^  do'&p\  adidjfvi^  oddigni* 

Twins.  Twiu-fkce  0.  Cleavago.  J,  very  perfort.  Trac- 
ture  conchoidal.  Transparent .. .opaque.  J^ustre  ad^imaiitine. 
Green,  yellow,  red,  browu,  black.  Streak  white... reddish- 
brown.  Brittle,  h  =  3*6... 4*0.  d  =  3'9...4'8.  Condiicli 
electricity  very  imperfectly. 

Decrepitates  violently  when  heated.  Before  the  blowpipe  on 
charcoal  is  fusible  with  difficulty  on  the  edges.  When  8tron|[ty 
heated  in  the  outer  flame  deposits  an  areola  of  oxide  of  sme 
round  the  assay.  With  soda  is  reduced.  In  powder  soluble, 
with  the  exception  of  the  sulphur,  in  concentrated  nitric  add. 

ZnS,  zinc  67  03,  sulphur  32  97. 

Analyses  of  blende  a,  h  fibrous,  from  Przibram,  by  Lowe ; 
e  by  Arfvedaon ;  J  of  a  colourless  transparent  variety  (o  = 

4*0(33)  from  New  Jersey  (Nuttall's  cleio])hane),  bvT.  H.  Hi  nry ; 
e  from  Bagneres  do  Luchon  by  Berthier ;  f  from  Cheromt;^  in 
the  department  of  Charente,  by  Lecanu : — 
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Analyses  of  blende  g  from  Baibel  in  Garinthia,  by  Kersten; 
\  from  Eaton,  i  from  Lyman,  and  h  from  Shelbume  in  New 
Hampshire,  all  by  Jackson ;  I  fibrous,  from  Eoglandi  by  Berthiv; 
m  from  Christiania,  by  Scheerer : — 
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Sulplmr  ,     •    3210        33*88        33*4        32-6        33  0  33'78 

Water    •    •    0'30       —       earthy  matter     1*6  — 

According  to  Boussinf^aiilt  black  varieties  of  blende  (manna- 
tik)  t'njin  Candado  aad  Salto  near  Marmato  not  £ar  ^m 
Popajaa,  consist  re^?y)ectivelJ'  of  :— 

Sulphide  of  zinc  .  «  •  77'3  76*8 
Sulphide  of  iron     •   .   .   88*6  83*8 

In  attached  ciystals,  granular  and  fibrous  masses,  botr^oidal. 

Is  very  widely  difFusedi  in  ?eins  and  beds,  especiaUy  in  crystal* 
line  slate  and  transition  rocks  with  galena^  pyrite,  towanite,  in 
Teiiis,  with  ores  of  silver  and  arseninretB. 

1h  found  at  Sehemnitz  in  Hungary,  Kapnik  in  Transylvania, 
Przibram  in  Bohemia,  Baibel  in  Cannthia,  Gcroldseck  in  the 
Breiagaii,  Scharfenbei^,  Schwarzenberg,  Preiberg  in  Saxony, 
Oodar,  Lautenthal,  Zellerfeld,  Andreaaberg  and  Keudoif  in  the 
Hars,  Sweden,  Derbyshire,  Flintshire,  St.  Agnes  in  ComwaiO, 
Gfifton  lead  mine  near  Tpidnim  in  Perthshire,  Lead  Hills,  in 
the  coal  field  around  Edinburgh,  Gumberhead  in  Lanarkshire. 
Cleavable  masses  have  been  obtained  by  fusing  together  zinc 
and  sulphur. 

57.  ALABANDINE.— Sulphuret  of  manganese  ;  FbiUijps. 
Mangan^  sulfur^  ;  Hauy.  Hezaedrische  Glans-Blends  ; 
Mobs.   Manganblende ;  Hauamann.   Alabandin;  Haidinger. 

Cubic. 

a  100,  9  111,  d  Oil  deavage. 

80^  0^ 

ca       64  46  (fig.  138.) 

46  0 

Twins.  Twin-fece  o.  dearage.  a,  perfect ;  d,  traces, 
yracture  uneven,  imperfect  conchoidal.  Opaque.  Lustre  me- 
tallic, imperfect.  Iron-black... dark  steel-grey  ;  acquires  a 
brownish-black  ianiit;h.  Streak  dark  ^reen.  Slightly  briltle. 
H  =  4*0.    o  =  3-96... 4  011.    Docs  not  ct  ixluct  electricity. 

In  the  matrass  imcb:iiigcd.  In  the  open  tube  yields  sul- 
phurous acid,  and  becumes  gn'}Tsh-green.  Before  the  blo\v])ipe 
un  charcoal,  after  pn'vious  roasting,  uielts  with  dithculty  in  the 
inner  flame  into  a  brown  slag.  AVith  borax  gives  the  reaction 
of  manganese.  Soluble  in  salt  of  phosphorus  with  copious 
evolution  of  a  combustible  gas.  Soluble  in  hydrochloric  acid 
with  erolutiou  of  sulphuretted  hydrogen. 
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MnS,   manganese  63*27,  sulphur  3G73. 

AnalysiB  of  alabandine  from  Tranfljlvania,  hy  Artvedaaai — 

Mano^aneee  .  .  .  e^io 
Sulphur    .....  37'90 

In  crystals,  usually  in  granular  masses. 

Is  found  in  veins  with  nagyagite,  blende,  pyrite,  koblmte^ 
quarts,  at  Nagyng  in  TransylTania,  in  a  rein  of  quartz  at 
Ko^inha  da  GTama  in  the  province  of  Minoii  Gcra^ja  in  the 
Bamils,  in  Mejdco. 


58.  HAUEBITE.— Hanerit ;  Hausmann. 
Cubic. 

a  100,  0  111,  d  oil,  /  810,  9  821.  The  fonns  /  « 
hemihedral  with  parallel  faces. 

FIG.  159. 
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Fonns  and  combinations,  o,  oa,  08\ 
oattj  oadf,  oadt^.  Cleavage,  a,  perfect.  In 
very  thin  plates  translucent  and  brown- 
ish-red by  transmitted  li^^ht.  l>ustre 

adaiiiantiiio,  incliniug  to  metallic.  Dark 
reddish-brown . . ,  brownish -black.  Streak 
brownish-red.    k  =  4  o.    g  =  3*463. 


Til  the  matrass  yields  a  sublimate  of 
sulphur,  leaving  a  irreon  rcsnltic  which 
before  the  blo\v])ipe  becomes  brown  on  tlic  surtace.  After  all 
the  sulphuret  of  manganese  is  decomposed  imparts  a  violet 
colour  to  salt  of  phosphorus  in  the  outer  flame.  With  soda 
on  platinum  foil  afibrds  the  reaction  of  manganese. 

MnS^,   mauganesc  46  27,  suiphui'  da 73. 

Analysis  by  A.  Patera: — 

Mangaiiese   .   .    .  4207 

Iron   1*30 

Sulphur    ....  d3'6i 

Silica   1  LM) 

In  crystab  and  spherical  groups  of  cry»tab. 
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I?  found  in  clay  with  gvpsum,  and  sometimos  with  sulphur 
near  V%leai  not  far  from  Altaohl  in  Hungaiy, 

59.  PTEim— Iron  pyrites ;  Phillips.  Per  sulfur^ ;  Hauy. 
Hexaedrischer  Eisen-Ki^  $  Mobs*  Schwefelkies ;  HShsmaon. 
tpit;  Haidinger. 

Cobic. 

«  10D|  0  lilt  d  oil,  y  830,  ^  130,  /  810,  p  139,  n  911, 

m  811,  9  981,  «  m,  i  941,  «  548.  The  forms  ^, v, 
I, »  aie  omially  hemihedral  with  panllel  fi^ea. 
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Fomui  and  combinations,    a,  o,  g\  e\  n,  s\  ao,  ae\  as\  oe, 
es\  tfY,  ave\  ode,  ame,  aeV,  aai,  a«Y,  et's\  aode\ 
aoef,  od^^f  odps,  adof\  aesz\  aoes,  aefs,  aoen^,  aoefs\ 
9etsz\  aod/n,  aodes,  aoegtz\  ao^esv^.    The  faces  a  usually 
8triated  pandleltotheedgMof«' which  they  tvoncata.  ^soine- 
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times  rough.  Twins.  Twrn-fiuie  o.  Cleavage,  a,  o,  FiActiire 
conchoidal«.,iiii0Ten.  Opaque.  Lustre  metallic.  Brasa^yeUoir 
inclming  sometimeB  to  gold-yellow ;  freqaentlj  brown ;  rarely 
iridescent.  Streak  dark  greeniah-grej.  Opaque.  BritUe. 
H  =  6'0^6'5.  e  ss  4'e...6*l.  When  broken  emits  a  smell  of 
sulphur. 

In  the  matrass  jields  a  sublimate  of  sulphur.   Before  tha 
blowpipe  on  charcoal  bums  with  a  blue  flame,  giving  out  a  | 

sulphureous  odour,  and  melts  in  the  inner  flame  into  a  blackish 
ma<rnetie  globule,  which  impai  Us  a  bottle-orreen  colour  to  glass 
ot  Ixjrax,  Partly  soluble  in  nitric  acid,  iuavmg  a  residue  of 
sulphur.  I 

7eB*y  iron  4e*67,  sulphur  srss. 

I 

Analyses  a  by  Hatchett,  b  by  Berzelius,  e  from  the  FhiUppa-  j 
hoflhung  mine  near  Siegen,  d  &om  Heinrichssegen  near  Mnaen 
by  Schnabel  i-^ 

abed' 

Iron  .     .     .     47*85  4C  08  46  o3  46-5  , 

buipilUT  .     .     6215  6a  63*39  a  ' 

Some  varieties  contain  a  small  quantity  of  gold,  others  silver ; 
some  contain  traces  of  silicoii  and  selenium.  According  to 
Breitliaupt  the  varieties  associated  with  fluor  and  baryta  con- 
tain a  small  quantity  of  arsenic.  AVaidbroei  ibuud  u  idti  per 
cent,  of  nickel  iu  pyrite  from  Eckerhagen.  ! 

Tn  imbedded  and  attaclied  cr^'stals,  united  in  druses,  glo- 
bular, bntrvoidal,  rt  uitrn  ni,  in  organic  forms,  fillinir  up  the 
crevices  of  wood,  and  in  tlie  form  of  the  interior  of  ammonites, 
&c.  ;  most  frequently  massive  and  disseminated  ;  paeudo- 
morphous  alter  stephanite,  pyrargyrite,  ealcite,  baryte. 

Is  universally  diifused,  disseminated  in  rocks,  in  beds  and 
Teins,  in  the  most  different  formations,  and  occurs  frequently  in 
meteoric  stones.  Fine  crystals  are  found  in  Elba,  TraverseDa  | 
and  Brosso  in  Piemont,  the  coal  mines  near  Potschimpei  near 
Presden,  the  mines  of  Freiberg,  Schneeberg,  Johann-Georgen- 
stadt  in  Saxony,  Giftberg  near  Horzowits  in  Bohemia,  Schesft- 
nitz  in  Hungary,  Kongsber^  in  Norway,  Fahlun  in  Sweden, 
DerbTshire,  Cornwall,  Dauphin6.  Auriferous  i)}  rites  occur  at 
Aedd  Ifors  in  Sweden,  Beresow  in  Siberia,  Marmato  in  tlie 

Kovince  of  Popayan  in  liTew  Granada^  and  in  several  places  in 
exico. 


60.  HABOABrFK— White  iron  pjTites;  FlnOipa. 
sulphur^  blanc  ;  Hauy.    Prismadscber  Bsen^Kiea ; 
Wasserkies ;  TTanstnann,   Harkasit ;  Hiidinger, 
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Ptumatic.  011,010=32^  Se' ;  101^1=:4i8°  so' ;  110,100=53°  2''6. 
f  Cm],    e  Oil,   /  101,  Z  102,  t?  103,  T  104,  91   110,  %  lU. 


«r  «7®  34' 
^      115  8 

fC         16  30 

re      21  33 

wo        30  88 

na.  167. 
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ma 

90** 
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ma 
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3 

ea 

90 

0 

73 

36 

9l 

45 

27 

90 

68 
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Combinations.  tf/^,  mze^  emlc,  mlze,  etfe,  Mitfe,  emlgCf 
eauhc.  The  fiiees  e  striated  parallel  to  the  intersections  with  #, 
sod  ustially  rough ;  c  striated  parallel  to  their  intersectiomi 
with  eaeh  other.  Twins,  l.  Twin-fooe  m,  mm  »  —  sa**  vf. 
s.  Twin-fim  e.  c9  ^  tiP  9/9f.  The  individuals  ace  often 
rndted  to  others  seoording  to  the  former  Isiw.  Cleavage.  9;i,tol«s 
ably  distinct;  /,  traces.  Fracture  uuevcn.  Opaque.  Lustre 
inetallic.  Light  brass-yellow,  sometimes  incliuiu^f  to  green  and 
^Tt*y.  Ocea.^ioiiaiiy  acquires  a  variegated  or  bruwn  tamiBh, 
Stnrak  dark  i^eeuisb-irrev.  Brittle.  K  =  0'0...6'3,  0  =  4*63. 
4*3.  £niits  a  smell  ol  sulphur  when  pounded. 

f  eS%  iron  46*67,  sulphur  33'33. 

It";  reactions  are  the  same  as  those  of  pyrite.  Decomposes 
reidilj. 

Aiialrsea  of  marcasite  a  bv  Berzelius,  h,  ?  by  Hiitcliett,  d 
^      .    .        .  '  '  '. 

from  the  Briccius  mine  near  Aunaberg  (iiniilhaupt's  kjTosite) 
bj  Scheidhauer : — 


Iron 

Hsnganese 

Sulphur 
Silica    .  . 


Marcasite  and  pmtes  liaving  the  baiue  clieuiical  composition, 
it  follows  that  res'  \a  dimuxphous. 

1  2 


a 

h 

e 

a 

48*07 

43-66 

46*40 

46-60 

0*70 

eopper 

1*41 

53'3o 

34*34 

63*60 

63*06 

0'80 

arsenio 

0'93 
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In  crystals,  pflobiilar,  hohyoidal,  reniform,  having  a  radiating 
coliiinuar  or  fibrous  Htructure  ;  miussive  ;  pseudonioq)hon3 
after  calcite^  fLuar,  pjrite,  atephanitei  proudtdte,  dissemmatodi 
earthy. 

Ts  not  80  abundant  as  pjTiteSy  and  is  not  found  in  tbe  older 
rocks.  It  fi^quentlj  accompanies  pit  coal  and  brown  coal; 
occurs  in  sandstona^  marl,  chalk,  beds  of  clay,  and  in  peat. 
Is  found  in  Saxony  near  Freiberg,  Memmendorf  in  Bohemia; 
at  Johann^Gteoigenstadt^  Joachimsthaly  Littmitz  and  Alteattd 
near  Toplits,  l^ibram ;  Ahnerode  in  Hesaia;  in  the  Han  at 
Claosthiu,  Zellerfeld,  tbevQ ;  Coni6  in  France;  ComwaU; 
Derbyshire, 


61.  MOLYBDENITE.— Sulphuret  of  molybdma ;  Phillips, 
Molybdene;  Hauy.  Dirhomboedrischer  Eutoin-Glans;  Moha, 
Molybdanglans ;  HanHmann.   Molybdinit;  Haidinger. 

Hhombohcdral. 


o  111,  a  oily  b  211,  a  130. 


ao 


9CP  & 
60  0 
SO  0 
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Combinations,  oa,  ax.  Tlie  faces  o 
smooth;  a  striated  parallel  to  their 
intersections  with  o.  CleaTage.  o,  yenr 
perfect.  Opaque.  Lustre  metolMc.  Lead- 
grey.  Streak  the  same  on  paper ;  on  por- 
eeUin  greenish-grey.  In  thin  leaves  reiy  flexible.  Terysectile. 
H«ro...r6.  e  ss  4*6...4*s. 

Before  the  blowpipe  in  the  forceps  imparts  a  green  colour  to 
the  flame;  on  charcoal  sulphurous  acia  is  disengaged,  and  a 
white  sublimate  is  depoeited  upon  the  charcoal.  In  the  inner 
llaine  imparts  a  brown  colour  to  a  mixture  of  borax  and  nitre. 
In  powder  is  decomposed  b^*  nitric  acid,  leaving  a  residue  of 
molybdic  acid.  \Vith  hot  nitronuiriatic  acid  forms  a  greenish 
solution  j  with  boiling  sulphuric  acid  a  blue  solution. 

MoS*,  molybdenum  68  02,  sulphur  41  08. 

Analyses  of  molybdenite  a  firotn  Altenberg  by  Brandes,  h  from 
Chester  in  Pennsylvania  by  Seybert,  c,  d,  e  from  Lindas  in 
Smahnd,  /  from  whusUIn  by  Svanberg  and  Struve 

a       h         e         d         e  ^ 
Molybdenum    •  SS'S     S8*4S     6S'07     69*10  SS'IS 

Sulphur   .    .    •    40*4     SrSS     40*98      40*90  40*97 
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In  oTBtab,  inasai?e»  diaaeaanaJtei  and  mTestingotber  minerab* 
Oeeotn  imbedded  in  granite,  sj^enite,  gneiss  and  chlorite 
dite ;  sometimes  in  beds  with  magnetite^  in  veins  of  cassiterite. 
If  tmA  with  caaaiterite '  at  Altenbei^  and  Ehrenfriederadoif 
ia  Suonv,  and  SeUaokenwald  and  Zmnwald  m  Bohemia ;  in 
jrnmte  in  the  iron  mine  at  Biapberg  near  Sather,  and  near 
■^r  jckhohn  in  Sweden,  with  augite  in  beds  of  iron  ore  and  in 
lircon  syenite  at  Laurwig  in  Norway,  liiitlihausbergin  Salzburg, 
Wallis,  Silesiii,  Chessv  in  France,  in  granite  at  the  foot  of  the 
Talefre  near  Mont  Blanc,  abundantlj  in  granite  and  ji^iieiss  in 
♦be  United  States,  Peru,  the  Brazils,  with  tin  and  ( opiu  r  in 
tr,'  Dmke-walls  mine  near  Calstock,  near  Menabilly,  iiuel 
L  mtr  and  Huel  Oorland  in  Cornwall,  in  the  granite  of  Cald- 
^  >  kfell  near  the  source  of  the  Caldew  in  Cumberlandi  Shap  in 
We^oreland,  in  chlorite  alate  at  Glenelg  in  Inverness-shire, 
lod  in  granite  on  the  mountain  of  Carjbj  at  the  head  of  Loch 
Craan  in  Scotland. 

filBISinTTmNR— SnlphnretofBiamnth;?^  Bia- 
inilliaiitphar^;  Hanj.  Piiamatiacher  Wismuth-Obuiz ;  Moha. 

Wismuthglanx  ;  Hausmann.    BlBmuthiii  ^  Haidinger. 

Ciiniiakie.   110,100  =  ao". 

•  100,  b  010^  c  001  deayage,  m  no,  e  dio. 
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Combination^  mahe,  Gryatala  obtained  by  fiiaing  sulphide 
of  hismath  are  combinations  of  amh.  The  fiuM  m  deeply 
itziated  parallel  to  their  interaectiona  with  a.  Qeayage.  a, 
pofeet ;  leaa  perfect ;  imporfect*  IWture  imperfect 
emdMndal,  aeldom  obaenrable.  Opaque*  Lnatra  metallic. 
LeMi-grej,  indining  to  tin-white ;  acquirea  a  yellowish  or  varie- 
gated tarnish.    Streak  the  same.    Sectile.    n  =  2*0.    o  =: 

In  the  open  tnbe  yields  a  sublimate  of  sulphur,  with  disen- 
gagement of  8ulphur<lu^^  acid,  and  boils.  Before  the  blowpipe 
m  eharcoaly  in  the  inner  Hame,  melts  readily  with  efferreacence, 

I  d 


Digitized  by  Google 


I74t  SULPHIDXS. 

yields  a  yellow  sublimate,  and  a  globule  of  bismuth.  PartiaUy 
soluble  in  nitric  acid,  leaving  a  residue  oi  sulphur. 

BiS',  bismuth  81*60,  sidphur  18'40. 

Analyses  of  bismuthine  a  from  E-iddarhyttan  by  H.  BoiB, 
h  from  Eetzbaoya  by  Wehrtoi  0  from  Gjellebik  by  Scheef«r ; — 

a  h  e  ^ 

BiOQUth     •    •    •    80*98  80*96  79*77 

Copper  •   •   .   •    —  —  0*14 

Iron  —  —  0*16 

Sulphur.    .    .    .    18*7S  18*98  19-M 

In  attached  crystals,  granukr  and  columnar  masses,  and  dis* 
Bominated. 

Occurs  in  beds  and  veins,  especially  in  crystalline  slate  rocks 
and  granite.  Is  found  in  beds  at  Biddrhytta  in  Westmanland 
with  towanite,  pyrite,  cererite,  amphibole,  and  many  other 
parts  of  Sweden ;  Altenberg,  Sclmeeberg  and  some  other 
phiceB  in  Saxony ;  in  veins  in  quartz  with  bismuth,  smaltiiie, 
towanite  and  mispickel,  at  Joachmisthal  in  Bohemia ;  Dfaaunen 
in  Norway,  the  Beresow  mountains  in  Siberia^  near  Bedmth  aad 
the  Lsnd's  End  in  Cornwall,  Caldbe(^ell  in  Cumberland* 

63.  ANTIMONITE.  — Sulphuret  of  antimony;  Phfflrpa. 
Antimoine  suli'ure;  Hauy.  I^smatoidiseher  Antimon-&lana; 
Mohs,  HansTnann.   Antimonit ;  Haidinger. 

Prismatic,  011,010=44° l';  101,001 =4o°36'*6;  110,100= 46^  28'-5. 

a  100,   h  010,  e  001,  s  108,  u  101,  m  110,  ft  iso^ 

r  480,   ^  610,   #  113,  p  111,   V  811,   e  918. 
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The  faces  of  the  zone  ma 
striated  parallel  to  their  in- 

tersections  with  each  other. 
Cleavairo.  r/,  verj  perfect ; 
c,  b  lesss  perfect.  Fracture  concliuidal,  small  aud  imperfect. 
Opa(]ne.  Lustre  metallic.  Lead-grey,  inclining  to  steel-grer  ; 
acijuirt-s  a  steel-blue  or  iridescent  tarnish.  8troiik  lead-grej. 
Sectile.     In  thin  leaves  flexible,    h  =  2  0.    G  =  4  fi....i.'7. 

In  the  open  tube  yields  first  a  sublimate  of  antiinonious 
acid,  and  then  of  <fxide  of  antimony.  Before  the  blo\v])ipe  on 
charcoal  melts  very  readily,  imparts  a  green  colour  to  the  dame, 
is  Toktilized,  and  deposits  a  whit>e  sublimate  on  the  charcoal. 
Ta  soluble  when  pure  in  warm  hydrochloric  acid ;  usually  leayes 
a  small  quantity  of  chloride  of  lead.  Decomposed  by  nitric 
acid,  leaving  oxide  of  antimony.  Decomposed  by  caustic 
potash,  forming  with  it  a  yellow  solution,  which  yields  a 
ydlowish  red  precipitate  on  tbe  addition  of  an  acid. 

SbS^,  antimony  72*89,  sulphur  27'11« 

Analyses  a  by  Bergman,  h  by  Thomson,  c  hy  J  Davy,  d  by 
BraudeSy  e  irom  Arusberg  in  Westphalia  by  bclmabel 


0 

h 

e 

d 

7377 

74*06 

73  6 

26 

26*23 

26*94 

26'S 

e 

72*02 
0*13 
27*86 


Antimony  . 
Iron  .... 
Sulpiiur    •    •  • 

In  long  columnar  or  acicular  ciystals,  radiating  columnar, 
fibrous  and  granular  masses,  and  disseminated. 

Occurs  usually  in  Terns  in  granite  and  slate  rocks,  either 

alone  or  with  ^old,  silver  and  ores  of  lead  and  other  metals, 
sometimes  in  beds  iu  chalybite.  Is  found  near  Posing  not  far 
from  Fresbur«^,  Felsdbanya,  Kremnitz,  Schc mnitz,  ^lai^urka 
aud  other  plaees  in  Iluni^ary,  Kapnik  in  Transylvania,  Briiuns- 
dorf  near  ireiberg  in  Saxony,  Michelsberg  aud  Trzibram  iu 

X  4t 
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Bohemia^  Keudorf,  Wolfsthal  and  Andreasberg  in  the  Han» 
Arensberg  in  Westphalia,  Auvergne  and  other  places  in  France, 
'Wblfaeb  in  Baden,  Leogang  near  Salzbuig,  Schladming  in 
Styria,  Lavantthal  in  Carinthia,  Qold  Kronach  in  Baiieuth, 
ScUiuagenborg  in  Siberia,  Loretto  in  Tiucany,  Padatow  in 
Cornwall,  Olendinning  in  Dumfneaaliire,  Spain,  Nortih  and 
South  America. 

64.  OEPIMEXT.— Oi^piment ;  Phillips.  Arsenic  sulfur^ 
janne;  Hauy.  Prismatoidiacher  Sehw^el;  Moha.  Baoach- 
gelb;  Hausmann.   Operment;  Haidinger.  ' 

Prismatic.  01I,010=4l'^46';  101,001=33^  O';  110,100=69^  64''6. 

a  100,  h  010,  o  Oil,  m  no,  u  2lo,  p  ill,  r  211.  h 
truncatc's  the  edge  uu\  m  truncates  the  edge  itb,  v  truncated 
the  edge  pa, 

lie.  173. 


ob  41**  43'  62°  11' 

(X/  96    SO  pa  48  a 

ua  39   40  pa  as  48 

ma  68   66  oa  ^  90  0 

ha  90     0  ph  47  10 

uu'  100    40  pm  87  27 


Combinationa.  pmu^  opmUf  opua^  opf>mub,  ahomu.  The  &ioea 
a  rough  but  eyen ;  «t,  •  striated  parallel  to  their  inieraectioiiis 
mth  a.  Cleavage,  a,  very  perfect ;  5,  tracea.  Semi-tnuiapatent 
...tranalneent  on  the  edges.  Lustre  resinous ;  on  the  dearage 
a  pearly,  inclining  to  metalUc.  Iiemon-yellow,  inclining  to 
orange-yellow,    mctile.    In  thin  leayes  flexible.    H  «=  l*a. 

0  =  8-48. 

In  the  matrass  yields  a  dark  yellow  or  red  sublimate.  In 
the  open  tube  burns,  yields  sulphurous  acid,  and  deposits  a 
sublimate  of  arsenious  acid.  I'used  with  soda  yields  metallic 
arsenic.  Soluble  in  nitromuriatic  acid,  caustic  potash  and 
ammonia. 

AsS%  arsenic  SO'Oa,  sulpfaor  80*05. 

Analyses  of  orpiment  by  Klaproth  and  Laogier 

Arsenic  ....  03  r.rso 
Sulphur     ....    38  3614 

In  imbedded  crystals ;  botryoidal,  reniform,  stalaetitk^  maspiiy 
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and  disseminated.  In  beds  of  da^,  leas  frequently  in  Teina 
with  realgar.  In  veina  with  aneniCy  bismuth,  blende,  pyrar- 
gyiite  at  Kapnik,  Nagyag,  Fdfldbamra,  Joaehimsthal,  Schnee- 
berg,  AndreaBberg,  AViltichcii  and  liujiirchcn  ;  in  beds  of  clay 
at  T^owa  near  Neuaohl,  in  dolomite  on  St.  Gotthardt,  in  lime- 
atone  and  gvpsum  at  lUkeoatein  and  Hall  in  the  l^rrol;  aa  a 
Toleanic  auUmiate  in  the  SoJfiirfans  on  the  lava  of  Yeanvxtuii 
Ouadaloupe,  Kiuaia  in  Japan. 

65.  EEALOAS.— Bealgar ;  Phillips.  Arsenic  suUoi^  rouge; 
Haujr.   Hemiprismatischer  Schwefel ;  Mohs.  B€«ilgar;  Haua>  • 
msan,  Haiding^. 

Oblique.  ioi,ioos73^ss''6;  Iii,0i0s4e^  6e';  101,001=40^  ss'  s. 

a   100,    h   010,    c   001,    x   101,    z   201,    7'  012,   2  ^^l> 

y  032,    V   230,    m   110,    w  430,    I  210,   y  620,    »  212,    6  111, 
k  232,    d  412,    t  612,    U  421,  /  212. 
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Combinations,  em^  emrl^  wrml^  crmU^  crmkb^  crmUjsahi 
mreeqfmwlvah,  amezucrjmtvvah^  The  flEices  y,  6,  f0,  m,  9,  ft 
striated  parallel  to  tfam  intmections  with  each  other.  Cleav* 

z  5 
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BULPUXDES. 


age.  <?,  h,  tolerably  perfect ;  w,  m,  a,  less  distinct.  /,  traces. 
Fracture  conchoidal.  Semi- transparent... translucent.  Lustre 
resinous,  u  =  2*549.  Aurora  red.  Streak  orange-yellow. 
Sectile.    n  —  is.    q  =  3*556. 

In  the  matrass  sublimes.  The  sublimate  is  dark  yellow,  and 
transparent,  sometimes  red.  In  the  open  tube  burns,  dejx)sit- 
ing  a  sublimate  of  arsenious  acid.  Before  the  blowpipe  on 
charcoal  melts  and  bums  with  a  yellowiah-white  flame.  Soluble 
with  diilicultj  in  acids.  In  hot  nitromuriatic  acid  disaolTefl 
slowly,  leaving  a  residue  of  sulphur.  In  wann  caustic  potash  is 
dianged  into  a  dark  powder. 

AaS',  arsenic  70  07,  sulphur  2d'8d« 

Analyses  by  Khiproth  aud  Laugicr  :— 

Arsenic  .  •  •  •  68*0  69*57 
Sulphur  ....    30*6  dO'43 

In  attached  crystals  and  druses,  masaire,  disseminated  and 
inyesting  other  minerals. 

Is  found  in  veins  with  arsenic,  antimonite,  pyrargyrite, 

blende,  p^alena,  p\T4te,  mispickel,  Ac.,  in  veins  at  Kapnik  and 
Nagf^a^  in  Tninsylvania,  rdsobanya  in  Hungary,  Joachimstbai 
in  Jioheinia,  ISchneeber<2;  in  Saxony,  Andreasberg  and  \\Mf<- 
berg  in  the  llarz,  IVfarkirchen  in  ^\lsace,  AVittichen  in  Jiadou ; 
in  beds  of  clay  at  Tajow  a  in  Hungary  ;  in  beds  of  dolomite  on 
St.  Gotthardt ;  in  limestone  at  Kranabit ;  in  g^-psum  at  Hall 
in  the  Tyrol ;  in  Peru  ;  in  the  United  States ;  as  a  product 
of  sublimation  in  Vesuvius  and  j£tna,  Juusiu  in  Japan. 


66.  CIXXABAE.— Cinnabar  ;  Phillips.  Mercure  sulfure  ; 
Hauy.  Peritome  Hubin- Blende  j  Molis.  Zumober;  Haus- 
mann,  Haidinger. 

BhombohedraL   100,111  =  es^  IT'. 

o  in,  b  2ii,  e  oil,  r  loo,  u  sii,  a  six,  z  sss. 


W  a^  (/ 

uo  83  as 

go  41  84 

XO  46  86 

ro  09  17 

lo  00  0 

eo  62  64 

Combinations. 


UU'      B7^  4' 

87  S4 

48  49 

z/        69  64 

xx'       78  2 

rr  108  13 
er'      64  6 

ob,  ouzr,  ozrb,  ouzxerb. 


176. 


The  faces  u^Zfj^e 
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r  n  stnatedpaidlel  to  their  mtei^ec^  Twins.  Twin- 

hce  o.  Cleavage.  5,  Tenr  perfect,  Semi-traEi8parent...tnin8- 
loeent  on  the  edges.  Liutre  adamantine.  Cochineal-red^ 
jMiagiDg  into  lead-grey  and  scarlet-rcd.  Streak  scarlet-red. 
Sectile,  a  &=  8*5.  &  =  8'0...8*S.  Conducts  electricitj  imper- 
fectly. 

In  the  matrasB  anblimes  unchanged.  In  the  open  tube 
yields  a  miblimate  of  nndecomposed  cinnabar  and  metallic 
mercury  with  a  disengagement  of  sulphurous  add.  In  the 
matrass  with  soda  yields  a  sublimate  of  mercury.   Soluble  in 

nitromuriatic  acid,  leaving  a  residuum  of  sulphur.  Insoluble 

in  hyilrochloric  and  nitric  acids,  and  in  caustic  potash. 

HgSy  mercury  se-si,  sulphur  i8*ro. 

Analyses  of  cinnabar  a  from  Japan,  b  from  Carinthia  by 
Klaprnth.  c  ti\>i!i  k!jilberg  ucju*  Oipe  in  Westphalia^  d  from 
lioiienbulms  near  Wetzlar  by  Schnabel: — 

abed 
Mercury  •    •    «    S4'S0  86-eO  es-79  65-48 

Sui^hur  .    .    •    14*75  14*85  18*87  18*98 

In  attached  crj'stala,  single  or  in  druses,  granular  and  tailhy 
masses,  disseminated  and  investing  other  minerals. 

Cinnabar  oc^curs  usually  in  beds  mth  mercury,  amalgam,  less 
frequently  iu  veins  with  pyrite,  quartz,  calcitc,  <tc.  Is  fcuind 
at  Almaden,  Almadenejos  and  in  the  Asturias  iu  8pain, 
Idria  and  Xenmarktel  in  Carniola  :  WolfVtein,  the  Stahlberg, 
]VIoBcbeMnndsbcr<^,  tho  Pntzbri  ij;  near  Ivusi  1.  in  the  Palatinate, 
in  many  parts  of  Carintlna,  Eij^enerz  in  iStiria,  llorzowitz  in 
Sohemia  ;  Schemnitz,  Kremnitz,  ISzlana  and  Koseuau  in  Hun- 
gary; Hiu-tenstein  in  Saxony,  Clausthal  in  the  Harz,  Dum- 
hrawa  in  Transylvania,  the  Ural,  and  in  large  quantities  in 
31exioo,  Peru,  China  and  Japan. 

The  massiTe  variety  from  Idria,  called  lebererz  or  hepatic 
eumabary  of  a  dark  red  or  black  colour  (a  =  8*887)  accoraing 


to  Sdrotter^  consists  of 

Cinnabar   90*40 

Idrialinc   4"21 

Sulphide  of  iron    .    .    .  0*42 

Sulphate  of  lime   .    .    .  c  os 

Sulphur  0  54 

Silica   2*73 

Ailunina   0*76 


e7.  STBBNBEEGITE.— Stembergite ;  Dufi^noy.  Flexible 
ailver;  Bonmon.  Prismatischer  £atom-&lana  j  Mohs.  Stem* 
Vergit ;  Hansmaniii  Haidinger. 

I  6 
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BULP11XJ)£S 


Priamatdc.  011,010  «  84°  48';  101,001 =40°  0';  110,100  =  46'. 

a   100,   c  001,  e   201,  u 
d  21I9  m  110  twin  piano. 

ec  BSfi  W  ma 

uc  83  IS  sa 

ac  90  0 

we  70  31 

wa  90  0  rr'' 

te  50  0  </a 

w  73  17  dd'' 

mo  90  0  do 

Combinations.  cdmMy  cuseu,  ewfidm,  csedvu.  Twins.  Twin- 
face  ffi.  The  ffioe  c  striated  parallel  to  its  intersections  with  tr, 
the  other  iaees  striated  parallel  to  their  intersections  with  e, 
Cleavao;e.  c*,  very  perfeet,  and  easily  ohtained.  Lustre  metallic, 
brightest  on  c.  Pinehbeek  brown.  Streak  black.  Very  aectile. 
In  thin  leaves  flexible.    H  =  10...  1-5.    o  =  4*215. 

Before  the  blowpipe  on  charcoal  bums  with  a  blue  flame, 
and  smells  of  buimng  sulphur;  fuses  into  a  magnetic  globnis 
coyered  with  silver,    w  ith  borax  yields  a  globule  of  silver  and 

as  coloured  by  iron.   Is  decomposed  by  nitromuriatic  add, 

ving  sulphur  and  chloride  of  silver. 

Agi^\  silver  38*62,  iron  38*74,  sulphur  33*74. 

Analysis  of  stembergite  from  Joachimsthal  by  Zippe  : — 

Silver  33  2 

Iron  360 

Sulphur  80*0 

lu  attached  crystals,  in  fan-shaped  and  globular  ag^^j^- 
tions,  and  columnar  masses.  Is  found  in  veins  with  pyniri^- 
rite  and  aiLX'ntite  at  Joncliinistlial  in  Bohemia;  Schueebeig 
and  Johann-Cieorgenstadt  in  Saxony. 

The  flexible  silver  of  Phillips  is,  as  the  angles  demonstrate,  a 
distorted  flgure  of  argentite.  It  was  purchased  by  Mr.  Brooke 
at  a  public  sale  as  Boumon's  mineral,  and  handed  over  as  such  to 
Mr.  Phillips,  and  measured  and  described  without  referance  to 
Boumon's  Catalogue.  The  specimen  of  stembergite  now  in 
Mr.  Brooke*s  collection  is  in  very  perfect  crystals,  and  wis 
formerly  in  the  possession  of  Count  Boumon. 


10  u  1,    W    061,    V    221,    *  111, 


SS"*  46" 

64  84 

05  89 

61  8 

111  38 

46  14 

73  48 

65  38 


no.  177. 


68.  BORNTTE. — Puq)le  copper  ;  Phillips.   Cuivre  pyriteux 
hepatique  ;  Hauy.    Oktaedrischer  Kupfer-Kies ;  Moha. 
kupferers;  Hausmann.   Bomit;  Haidinger. 
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Cubic 

a  100,  o  liif  d  oil. 


MO.  178. 

90®  O' 


OO         70  32 
oa         64  44 
cld'        60  0 
45  0 

Forms  and  (•('rii])iuation.  a,(J,ao,  The  faces 
a  rough,  sometiines  eiirvcd.    '^FSvins.    TV  in- 
tace  0.  Cleavage,  o,  traces.  Fracture  small  conchoidal . .  .uncTcn. 
Opaque.   Lustre  metallic.   Between  copper-red  and  pinchbeck- 
brown.     Acquires  an  iridescent  tarnish  wben  exposed  to  a 
moist  atmoflphere.     Streak  grejiah- black.    Hather  Bectile. 

H  =  30.     G>  =  4'9...61. 

In  the  open  tube  yields  sulplmrous  acid,  but  no  sublimate. 
Before  the  blowpipe  on  cfaarooal  turns  blact^  and  after  coolings 
red.  After  long  exposure  to  the  flame,  fuses  into  a  steel-grey, 
brittle,  magnetic  globule.  Fused  with  borax  and  soda  yields  a 
g^btde  of  copper.  After  roasting  shows  with  fluxes  the  reac- 
tions of  oxides  of  copper  and  iron.  Moistened  with  hydro* 
chlorie  acid  colours  the  flame  blue.  Concentrated  hydrochloric 
acid  dissolyes  it  partially,  leaving  the  greater  part  of  the  sulphur. 

^i^J^,  copper  66*67,  iron  16*67,  sulphur  S8*06. 

The  ma>>ive  varietk  s  probably  contain  a  mechanical  mixture 
of  redruthite  or  towanite. 

Analysis  of  crystallized  T)oriii!o  a  from  ConduiTa  mine  by 
Piatt  nor.  h  ervstallized  Irom  Kedruth  by  Chodnew,  c  crystallized 
by  Varrentrapp,  d  from  Koss  Island  Killamey  by  K.  Phillips,  e 
massive  from  Sangerhausen,/*  massive  from  Eisleben,y  massive 
from  the  Woitzkoi  mine  near  the  White  Sea,  h  massive  from 
Martanberg  in  Dalame,  all  by  Plattner,  »  from  Vestanforss  in 
Sweden  by  Hisingeri  I  massive  from  Bristol  in  Connecticut 
by  Bodemann: — 


a 

h 

e 

d 

e 

/ 

Copper  . 

6676 

67*89 

68*20 

61*07 

71*00 

69*73 

Iron  . 

14*64 

14*94 

14*85 

14*00 

6*41 

7*64 

JSulpliiu'  . 

28  24 

26*98 

23*76 

22*68 

2206 

Quartz  . 

004 

0*60 

h 

• 

t 

k 

I 

Copper  • 

6303 

6610 

66*68 

68*76 

68*66 

Iron  .  . 

11-67 

17*66 

11*80 

11*64 

11-48 

Sulphur  • 

S6-oe 

86*80 

84*70 

86*70 

undetermined 

Quarts  . 

0*12 

0*04 

0*08 
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SULPHIDES. 


Very  seldom  crystallized;  usually  massive  and  disseminated. 

Occurs  in  beds  and  vciii^  in  the  older  rocks  with  towamte, 
rednithite,  pyrite,  malachite,  quartz.,  chalybite,  barvte,  calcite, 
fluor,  &c.  Is  found  at  Orawitza  iu  the  Bauat,  and  Arendul  in 
Norway  in  beds  with  garnets,  iu  beds  in  bituminous  marl 
slate  at  Saalfeld  and  Kamsdorf  in  Thuringia,  in  iSiegen  in  veins 
in  iron  stone,  Leogang  in  Salzbnrg,  Eudelstadt  and  Kupfesrbeig 
in  Silesia^  Hessui^  Siberia,  Greenland^  Sweden,  North  Amends 
in  veins  in  gneiss  at  Annaberg  and  Freiberg  in  Saxoopj, 
Eammelsberg  in  the  Harz,  crystallized  onlj  in  veins  neir 
Bednith  and  St.  Day  in  ComwaU. 


69.  CUBANE. — Cuban;  Haosmaim,  Haidinger. 
Cubic. 

7IO.  170. 

a  100  deavage. 

Cleavage.  «,  distinct.  Opaque.  Lustre 
metallic.  Between  brass-yellow  and  bronze- 
yellow.  Streak  black,  ii  =  4*0.  o  =  4*026 
...'1012. 

Eaaily  fusil^lo  before  the  blowpipe.  Its  reactions  in  other 
respects  are  the  same  as  those  of  towanite. 

4^u^  +  2Fe,  copper  as'ds,  iron  41*27,  sulphur  as'SS. 

Analysis  by  Scheidhauer :  — 

Copper   98*96 

Iron   48*51 

  a  trace 

Sulpbur   34*78 

Is  found  at  Bacaranao  iu  Cuba. 


70.  TOWANITE.— Copper  pyrites ;  Phillips.  Cui\Te  py- 
riteux ;  Hauy.     Pyramidaler  Kupfer-Kies ;  Mobs.  Kupfer» 

kics;  Uausuiann.    Chalkopyi  ii  j  llaidinger. 

Fyramidal.   ioi,ooi  s  44^  a4''S. 

a   100,  c    001,   m   no,    to    3io,  ^   203,    e    loi,   h  sot, 
z   201,  d  Hi,  X  113,  p   111,  ?i   112,  r  332,  t   221,  V  316, 
7c  oil.    d,  e,     n,    k  are  usually  hemihedral  with 
faces. 
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WIB.  180. 


riG.  181. 


tea 
ma 
ad 
$c 


he 

zc 


de 

see 
ne 

pe 
re 
te 
me 

ve 
ka 
pa 

ae 
dd' 

xjcf 

vx 

a'j, 

nn 
ee 
en 


18^  26' 

4o  0 

90  0 

33  18 

44  35 

65  55 


63 

IK) 


6 

0 


10  13 
84  55 
84  6S 
64  SO 
64  96 
70  16 
00  0 
27  27 
15  53 
54  67 
00  0 
24  h\ 
ZV  40 

11  o4 
22  51 
45  41 
47  41 
59  30 
20  45 
35  40 

70  7 

71  42 
30  6 
78  10 
70  16 
83  27 


na.  182. 


flG.  183. 


Combinations.  ^^p^z^  p'p'a,  cj/fz,  cep'p%  ep'p^zm^ 

emihnrcep'fzxc,  cneppzaw^  cd^^ifgp'pehz.  The  faces  e  are  stri- 
ated parallel  to  their  intenlectionB  with  c ;  the  &oe&^^  are  st Hated 
parsillel  to  their  intersections  witb  z.  Twins,  i.  Twin^fiice  a. 
2.  Twin-fkce  p.  3.  Twin-face  e.  GleaTBce.  z,  perfect,  but 
interrupted ;  c,  indiatinct.  Fracture  concnoidal,  more  or  less 
perfect.  Opaque.  Lustre  metallic.  Brass-jellow.  Sti^dE 
greemsh-Uack.   Slightly  brittle,   h  b  3'5 . .  .4*0.   g  =  4*i  . .  .4-3. 

Before  tbe  blowpipe  on  charcoal  melts  easOy  and  quietly  into 
a  brittle,  grej,  magnetic  globule.  Colours  glass  of  borax  green. 
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avxisntn. 


a 

h 

a 

d 

e 

/ 

88*26 

80-16 

88*08 

84*2 

81*7 

80-6fi 

80*1S 

88*87 

80*71 

80-8 

887 

86-97 

86*66 

86*84 

87*16 

88-9 

84-8 

After  long-oontinued  roostiiig  in  the  outer  flame  yields  a  bead 
of  copper  when  fused  with  a  small  quantity  of  borax.  Fartia]^ 
soluUe  in  concentrated  nitric  add ;  more  readily  in  mtromnn^ 
atic  add,  leaving  a  residue  of  sulphur. 

^vMe,  copper  84*66,  iron  80*54,  sulphur  84*91. 

Analyses  of  ciystallized  towanite  a  from  Bamberg,  h  firom 
Kinzigthal,  both  bj  H.  Rose,  c  cn  stallized  from  Ckimwall  by 
B.  FMUips,  d  maasive  from  OrijeriVi  in  Finland  by  Haitwady 
0  massiye  from  Saxony, /maadrei  both  by  Berthier : — 


Copper .  . 
Iron .  .  . 
Sulphur 

It  sometimes  eontaliis  traces  of  silver  or  cfold. 

lu  crysstalrt,  usually  twins,  either  attached  singly  or  united  in 
dmses  ;  more  frequently  massive  and  disseminated  ;  ^^metimea 
botryoidal  and  renilbrm  ;  pseudomorphous  after  rcdruthite.  . 

Occurs  in  beds  with  pyrite,  blende,  galena,  mispickel,  co- 
baltinc,  in  veins  with  quartz,  calcite,  baryte,  fluor,  cbalybite,  and 
in  small  qiiantitiea  in  veins  ernitaining  ores  of  silver,  lead,  tin,  Sic, 
Is  found  near  Freyberg  in  Saxony,  Srlilackenwald  and  Batie- 
borzita  in  Bohemia,  in  many  parts  of  Stiria,  Kamsdorf^  ^%"»frld, 
lAuterberg  and  Goalar,  Mikaei^  Eiaerfeld,  Dillenburg,  Schapbach 
and  Wolfach  in  Baden,  Anerbach  on  the  Bergatraine,  Boraaa 
in  Norway,  FaUun,  Garpenberg,  Xya  Kopparberg  in  Sweden ; 
Tory  abundantly  in  Cornwall  in  yeina  in  granite  and  day  abUie; 
in  Anglesea  in  a  bed  of  great  thickness  with  native  copper, 
sparingly  in  Derbyshire,  Staffordshire  and  Cumberland,  in  the 
Clifton  mine  near  Tyndrum  in  Perthshire,  in  Mainland,  -  iie  of 
the  Shetland  isles,  in  the  mines  of  Croiiebawn  and  Ballyniur- 
tagh  in  Wieklow  in  Ireland,  in  Hungary,  the  Banat,  Siberi.% 
North  and  South  Amerita,  Africa,  Japan.  The  best  er\>t.i!3 
are  found  in  Cornwall,  near  SVeiberg,  and  ui  the  Piati^iibexg 
and  Meiseberg  in  Anhalt. 


71.  PATBrNflTE.— Plurabo-cnpriferous  sulphuret  of  bis- 
muth ;  Phillips.  Bismuth  sulfure  plombo-cuprifere  ;  Dufrenov. 
Prismatoidisclier  Wismuth-Glanz  j  Muhs,  2s adelerz  ^  Ilaud- 
mann.    Patrinit ;  liai dinger. 

Fziamatic   Probably  iaomorphooa  with  boomomte. 

Has  a  single  dearage  parallel  to  the  axis  of  the  prism. 
IVacture  imp^ect  conchoiaal«.. uneven.  Opaque.  Lustre  me* 
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tallic.  Blackish  lead-grey.. .steel-p^y.  Acquires  a  brown 
tarnish  by  exposure.    Streak  blAckUh-grej.    Slightly  brittle. 

K  =  2-0. .'.2  o.     G  r=  6  75. 

Tu  the  open  tube  yields  sulphurous  acid,  and  a  white  vapour, 
part  of  which  condenses  in  transparent  drops.  Before  the 
blowpipe  on  charcoal  melts  very  easily^  emits  fames,  and 
depointB  a  white  and  yellow  sublimate  upon  the  charcoal,  and 
lesfes  a  metallic  bead  which,  with  soda,  yields  a  globiile  of 
copper.  Partially  soluble  in  nitric  acid,  leaving  sulphate  of 
lead  and  sulphur. 

^u^Bi  +  sPb'Bi,  copper  10*04,  lead  86*76,  bismuth  86*74^ 
sulphur  16*67. 

Analyse  a,  h  by  Prick,  c,  d  from  Xathariuenburg  by  Chap- 
man 

a  h              e  i 

Copper    .    .    .    11*70  10*60           18*64  10*94 

Lead  ....    86*60  86  06          40*48  86*77 

Bismuth  .    .    .    84*68  86*46           88*04  86*78 

Sulphur  .    .    .    16*06  16*61           18*80  16*66 

In  long  slender  four  and  six-sided  prisms,  striated  parallel  to 
the  intersection!)  of  the  faces,  imbedaed  in  (Quartz,  massive  and 
diseeminated. 

Is  fouud  associated  with  i^old  in  the  Pyschmiiiski,  Pivobra- 
&chen.<^ki  and  Kljutschewdki  mmea  at  Beresow  near  JsLatha- 
xiuraburg  in  Siberia. 

72.  (rllUNAUITE.— Gninauite  ;  Nicol.  Nickel  sulfur^ 
bismiithifepe ;  Dufirenoy,  Nickelwismuthglanz ;  Mohs,  Kaus- 
mann,  1 1  ai  dinger. 

Cubic. 

a  100,  o  111. 

no.  186. 

ad      00®  Vt 
oo'       70  88 
oa        64  44 

Porm  and  combination,  o,  ao.  Cleav- 
age, o.  Opaque.  Lustre  metallic.  Light 
steel-trrey,  silvor-wliite.  Acquires  a  yel- 
lowish and  ^^reyish  tarnish.  Streak  dark 
grey.    Brittle.    H  =  45.    o  =  618, 

Before  the  blowpipe  melts  into  a  grey,  brittle,  magnetic  bead, 
depositing  a  greenish-yellow  sublimate  on  the  charcoal.  Dis- 
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solves  in  nitric  acid,  leaving:  a  rrsiduc  of  siilplmr.  The  solution 
is  grpen  ;  when  ueutraly  it  fields  a  precipitate  on  the  midition 
of  water. 

Analyses  a  hj  t.  !Kobe]l,  b,ehy  Schnabel :— 


a 

0 

c 

Kickel    .  . 

.  40*66 

22*03 

22*78 

Iron  .    .  . 

348 

6'o5 

606 

Cobalt    .  . 

0-28 

11-24 

11-78 

Bismuth 

1411 

10*49 

ion 

Copper   .  . 

1*68 

1169 

11*66 

Lead  .    .  • 

1-58 

7'H 

4*36 

Sulphur  •  . 

.  38*64 

81*99 

33*10 

Is  found  in  veir  small  crystals  and  granular  aggregations  wJL 
Ghrunau  in  Sayn  Altenkirchen  with  quartz  and  towanite. 

73.  LTXXETTE.— Sulphurrt  of  cobalt ;  Phillips.  Kobal- 
dine;  J^eiulant.  Isoiiictrischer  ivobalt-Kiesj  Mohs.  Kobalt- 
kies ;  Hausmann.   Linneit ;  Haidinger. 

Cobio. 

a  100,  0  111. 

««'      90**  o' 

0</        70    82  (fig.  100.) 

oa         64  44 

Form  and  combination,  ao.  Twins.  Twin-fiuse  o.  Cieta^^ 
age.  0,  imperfect.  Fracture  condioidal...nneTe]i.  Sur&oe 
smooth.  Opaque,  Lustre  metallic  Silver-white,  inclining' to 
steel-grej.  Acqiures  a  yellowish  or  copper-red  tarnish.  Strask 
blackuh-grey.    Brittle.    H  =  5*6.    G  =  4*8... 6*0. 

Before  the  blowpipe  yields  sulphurous  acid,  and  melts  in  the 
inner  flame  into  a  grey  magnetic  globule,  the  interior  of  which 
ia  bronze-yellow.  Imparts  a  blue  colour  to  glass  of  borai. 
Partially  aoluble  iu  warm  nitric  acid,  leaving  a  residue  of 
sulphur. 

Co4k),  cobalt  68  01,  sulphur  41*99,  a  large  portion  of  the 
cobalt  being  replaced  by  copper,  nickel,  and  iron. 

Analyses  of  Linniite  a,  b  from  the  Junker  mine  near  Mnsen 
by  Wemekink,  c  from  Biddarhytta,  with  an  admixture  of 
towanite,  by  Hisinger,  d  from  the  Jungfer  mine  near  Miiaen 
Schnabe^  e  from  the  Schwaben  mine  near  Musen  by  Ebbingfaans : 

a  h  e  d  e 

Cobalt  .    .    ,    44*17        63*86        48*84        88  08  11*00 

Nickel.   .    .     —         —         —        88*04  48*44 
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-  Xran 

Copper 
Snlphtir 


a 

.  4*18 
.  41*29 


48*69 


e 

8*54 
14-48 
88*68 


d 

9-99 
41*98 


6 

4*69 
49*80 


In  crystaLs,  massive  and  disseiniiiated. 

Ts  found  cn  stallizcd  with  quartz,  towanito,  and  pyrite  in 
reins,  in  the  Schwaben  mine  and  the  Stahlberg  near  Miisen  in 
Si^n,  massiTe  and  disseminated  with  towaoite  and  amphibole 
k  a  bed  in  ^eiss  in  the  Nfa  Baatnaa  nune  at  Biddarhytta^ 
aho  at  liooe  in  Sweden. 

74.  STEPOOBITE.— Sjepoontej  Nicol.  Graukobalterz  ; 
HauamaiUL 

Stad-gprej,  inclming  to  yellow. 

CoS,  cobalt  64*86,  Bulphnr  86*14. 

Analysis  by  Middleton : — 

Cobalt  ....  64*64 
Sulphur ....  86*86 

Occurs  massive  and  disseminated  at  Syepoor  near  Bajpootanah 
in  the  west  <tf  Hindostan. 


75.  STANNIlSnE.— Sulphiiret  of  tin ;  Phillips.  Etain  sul- 
fbr^;  Haur.  Hexaedrisoher  Dystom-Qlanz  j  Mobs.  Zinn* 
idea;  Hauamann,   Stannin;  Haidiager. 

Cubic. 

a  100,  d  oil  cleavage. 

wi      wP  o' 


ddr 

da 


60  0 
46  0 


Cleava<ro,  a,  d,  traces.    Fracture  uneven 
. .  .^«mall  concliuidal.    Op;iqu(\     Lustre  me- 
tallic.  Steel-DTev,  incliiiiiiir  to  bnmze-veilinv.    The  yellow  colour 
of  some  varieticH  is  occaaioned  by  an  admixture  of  towanite. 
Streak  black.    Brittle,    n  =  to.    n  r=  4  3...i'5i. 

In  the  open  tube  yields  white  fumes  and  Hulphurous  acid. 
Before  the  blowpipe  on  charcoal,  in  a  strong  heat,  melts,  be- 
comes white  on  the  surface,  and  depoaita  a  white  aublimate  of 
tin,  which  cannot  be  Tolatilized,  doae  round  the  aaaay.  After 
roaating  yielda  with  fluzea  the  reactiona  of  copper  and  iron. 
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Witli  soda  and  borax  yiekls  a  pale  scxu-cely  malleable  bead  ol' 
copper.  Is  easily  decoiuposed  by  nitric  acid,  t'ornunix  a  blue 
solution,  aud  leaving  sulphur  and  oxide  oi  tin  undist^uived. 

4^u*Sn  -f  Pe'8ii,  copper  29  58,  iron  13*07,  tin  27*47,  sulpaur 
89*88,  a  portion  of  the  iron  being  sometimes  replaced  bj  sine. 


Analyses  of  stanine  from  Huel  Bock  a  by  Klaprotli,  h  by 

Kuderuatsch,  c  from  Zinnwald  bj  Eammelsiberg,  d  &om  St 
Michael's  Mount  by  Juliiiston : — 


a 

h 

0 

Copper    .  . 

•  30-0 

29*09 

26-81 

23*56 

Ircm    •   •  • 

.  12*0 

12*57 

6*80 

4-79 

Zinc    •   .  . 

1*79 

6-93 

10*11 

Tin .   .   •  . 

.  26*6 

25*81 

28*94 

31*62 

liead   .    .  . 

0*41 

Sulphur    .  . 

.  80-6 

29*96 

29*80 

29*96 

Is  found  at  Zinnwald  in  Bohemia,  and  Huel  Keck  mines  in 
St.  Agnes,  in  a  vein  accompanied  by  blende  and  pjnrite.  It  ifl 
6aid  to  have  been  found  in  Stonna  Gwynn,  in  Huel  Scoixier, 
and  in  Bmall  veinB  in  the  gianite  of  St.  Michael's  Mount. 


76.  MISPICKEL.— Arsenical  Iron ;  Phillips.  Eerarseniod; 
Hauy.  PrismatiBcher  Anienik-Kies;  Moha.  Mispickel ;  Haoi- 
mann,  Haidinger. 

Prismatic.  011,010=29''  4l'  \  101,OU1=4U-  60  \  110,100 =56°66''», 

a  100,  c  001  cleavage,  e  oil,  I  loi,  b  102,  r  104,  i  30i, 
m  110,  y  111,  »  182.  c  truncatea  the  edge  r/.  t  truncates 
the  edge  b.  y  ia  common  to  the  xones  mc,  6ii.  x  tirnncates  the 
edge  6ffi. 

m.  187. 


u 

15^ 

28' 

32' 

la 

39 

41 

em 

44 

9 

sa 

68 

66 

120 

48 

ra 

73 

14 

ma 

56 

86 

ca 

90 

0 

mm 

68 

48 

100 

38 

(jm 

25 

7 

89 

62 

8 

xm 

29 

14 

Combinations.  r»i,  rem^  sem,  Ima, 
sima.  Tlie  faces  r  deeply  striated  pa- 
rallel to  tlie  edge  rr  ;  s  roiij^h,  and  Htri- 
ated  parallel  to  the  edge  the  other 
faces  smooth.  Twins.  1.  Tmn-faee  c. 
2.  %wmt^mo^  m.  CleaYage,  tolerabljr 


ne.  188. 
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perfect ;  <*,  very  faint  traces.  Fracture  uneTeiu  Opaque.  Lus- 
tre metallic.  8il7er*wliite... light  steel-grey.  Stfeak  greyish- 
black.    Brittle.    H  =  55.    O  =  60...6*3. 

In  the  matrass  yields  first  a  red  and  then  a  brawn  snblimate 
of  mlphuret  of  arseuie  ;  aften^-ards,  in  a  strong  heat,  metallic 
anenic  sublimes.  Before  the  blowpipe  on  charcoal  emits 
snenical  fumes,  and  melts  into  a  black  magnetic  globule.  After 
bcdng  roasted,  colours  glass  of  borax  green,  the  variety  con* 
tsining  cobalt  colours  ^lass  of  borax  or  rait  of  phosphorus  blue. 
Seadfly  soluble  in  nitzic  add,  tearing  a  residue  of  sulphur  and 
snenious  acid. 

f eS*  +  FeAs,  iron  S4-S7,  sulphur  10*64,  arsenic  46*99.  In 
Bome  Tarieties  (dimaite)  part  of  the  iron  is  replaced  by  cobalt ; 
others  contain  a  Tcry  small  quantity  of  silyer  or  gold. 

Analyses  of  mispickel  from  Freyberg  a  by  Stromeyer,  b  by 
Chemuil,  e  by  KarsteUi  d  Breithaupf  s  *  plinian,'  by  Plattner : — 


Iron  , 
Sulphur 
Arsenic 

Analyses  of  the  varieties  containing  cobalt  (danaite)  e^fy^ 
Srom  Skutterud  by  Scheerer,  A  by  Wdhler,  •  from  Franconia  by 
Hayes:— 


a 

h 

e 

d 

3604 

84-94 

35*62 

34*46 

SI -08 

soia 

S0*66 

80*07 

46*88 

48-49 

46*78 

46*46 

e 

/ 

h 

• 
f 

Iron 

.  26*54 

86*86 

86-97 

80*90 

88*28 

Cobalt  .  . 

8*31 

9*01 

8*38 

4*70 

6*52 

Sulphur  . 

.  17o7 

1734 

18*06 

1770 

18M)3 

Arsitjuic 

.  47o5 

4076 

4601 

47*40 

41*86 

In  imbedded  and  attached  crystals,  frequently  united  in 
druses,  granular  and  columnar  masses,  and  disseminated. 

OccuTji  in  veins  and  beds,  or  disseminated  in  gneiss,  mica 
elate,  and  serpentine,  with  cassiterite,  wolfram,  marcaaite,  fluor. 
1^  found  at  Breite^nbrunn,  Raschau,  Freiberg,  Briiunsdorf, 
31unzig.  the  tin  mines  of  Altenbt■rl^^  Gei^er  and  EhrenfrifMlors- 
durf  in  Saxonv,  in  the  tin  mines  of  .ioachnnsthal,  Schlaekcnwald 
and  Ziiinwald  in  Bohemia.  K ii])icrbers]f  and  Altenberi^  Sile- 
sia, Golnit2  in  Hungary,  Orawitza  in  the  J^anat,  near  Sahithna 
ia  Tranaylvauia,  Lungau  in  Salzburp^,  ^Vndreasberg,  the  Eam- 
medaberg  mine  near  Goshtr,  Sala,  Mora  and  Norrberke  in 
Sweden,  in  most  of  the  tin  mines  in  ComwalL  Danaite  ia  found 
in  beds  w  itb  cobaltine  at  Skutterud  in  Norway  and  Franconia 
in  the  United  States. 

Hr.  Gxeg'a  collection  contains  Bome  cxyatals  endoaing  towa. 
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nito,  called  by  Haidinpjer  *  prismatic  cobalt  pyrites,'  having  the 

form  of  mispickel,  and  in  wliich,  according  to  Haidinger's  mea- 
surcnionts.  nuu'  =  69^  o',  U'  =  30'.  Theiie  uic  probably 
either  danaite  or  glaucodote. 


77.  aLAIJCODOTE.— Qkucodote ;  Breithaupt. 


JIG.  189. 

Prismatic. 

e  tmncatea  the  edge  r/. 

mc  90^  o' 
mm      67  24 

Cleayage.  very  distinct;  m,  indistinct. 
Opaque.  Lustre  metallic.  Dark  tin^white. 
Streak  black.   H     6*0.   g  =  6*976. ..rooi, 

£S'  +  BAb,  where  £  is  Co  and  fe. 

In  the  open  tube  yields  sulphurous  acid  and  a  sublimale 
arsenious  acid.   Before  the  blo^-j^ipe  on  charcoal  emits  fumes 

of  sulphur  and  arsenie,  and  melts  mto  a  feeblj  ma^etic  jrlobule 
with  a  black,  rough  surface.  With  borax  in  the  inner  flame 
yields  the  reaction  of  iron.  When  all  the  iron  i»  separated  by 
boraXy  the  remaining  arsenide  melted  with  borax  yields  a  blue 
glass. 

BrS*+BAs,  where  B  is  Co  and  Fe. 

Analysis  by  Plattner : — 

Cobalt,  with  a  trace  of  nickel  .   .   .  W77 

Iron   1190 

Arsenic   48'20 

Sulphur   2021 

Is  found  in  veins  in  chlorite  slate,  wiUi  oobaltiney  towantte, 
asinite,  and  quartx,  near  Huaako  in  Chile. 

78.  COBALTIXE.— Bright  wliito  cobalt;  Phillips.  Cobalt 
gris ;  llauy.  llexaedrischer  KobaU-Kictt^  Moliii.  K.obalt 
glanz;  Kausmaon.    Kobaltin;  Haidmgcr. 

Cubic. 

a  100,  o  HI,  <J  120,  h  140,  s  231.  The  forms  c,  A,  $ 
are  hemihedi'al  with  paraiici  faces. 

oa     90*=^  o'  teP  u'        td  s" 

00         70    32  14,      9  60         39  U 

oa         £1    44  as         23    13  S0         17  ai 
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no.  190.  jfia.  idi.  no.  102. 


Porms         combinations,     a,  0,  r\  ^lo,  (7()r\  o^^V, 

aoeji\  The  faces  n  striated  parallel  to  their  int^rsectioun  with 
i- :  the  other  face  smooth.  Cleavage,  a,  perfect.  Pnicture 
iiiiptTfect,  conrln .idal... uneven.     Opaque.     Lustre   hk  lailic. 

er-white,  irKUiiiiig  to  copper-red;  occasionally  larniaheiL 
fcitr»      irn'\  ish-black.    Brittle.    H  =  5*5.    o  =  6*1. ..6*3. 

In  the  matrii&8  unchauged.  In  the  open  tube  jieldii  a  subli- 
mate of  arsenious  ncid  and  disengages  BulphurouB  acid.  Oa 
charooal  before  the  blowpipe  emits  arsenical  fumea  and  melts 
into  a  greji  feeblj  magnetic  globule,  which  in  the  outer  flauio 
imparts  a  Dlue  colour  to  glass  of  borax.  Soluble  in  warm  nitrio 
acia,  leaYing  a  residuum  of  araenioua  add. 

CoS'  +  Co  As,  cobalt  86*54,  arsenic  45*17,  sulphur  19'20.  "Paaet 
of  the  cobalt  is  usually  replaced  bj  iron. 

Analyses  of  oobaltine  a  from  Skutterud  by  Stromeyer,  h 
from  Siegen  by  Schnabel,  from  Orawitza  in  the  Banat,  c  by 
Huberdt,  d  by  Patera,  e  from  Skutterud  by  EbbinghauSi 
y*irom  Siegen  by  Schnabel 


a 

h 

d 

e 

/ 

Colwlt.  . 

SS'IO 

29*77 

80*87 

82*08 

32'60 

8-67 

Iron 

8*23 

6*88 

6*76 

4*56 

8*47 

26*9S 

Arsenic 

48*46 

44*76 

44*18 

43*68 

43-68 

48*58 

Antimony. 

Sulphur 

20*08 

16*10 

19*75 

19*78 

80*58 

19*98 

In  imbedded  crystals,  granular  masses  and  disseminated. 

Occurs  in  beds  in  crystalliue  skto  rocks  with  pyrite,  towa- 
nite,  danaite,  >l(iitt(  f  inlite,  ma^etic  iron  oxide,  accompanied 
by  quartz,  in^-n.  anqiliibolc,  anthophyllite,  ealcitc.  The  crv'stala 
are  aometiiiies  imbedded  singly  or  in  snifill  <^roups  in  copper 
and  iron  pyrites,  or  attached  to  skutterudite.  Is  found  at 
Skutterud  in  the  parish  of  Modum  in  Norway,  Tunaberg  and 
Hakansbd  in  Sweden,  occasionally  at  Querbach  in  Silesia,  and 
OmritaBa  in  the  Banat. 
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79.  GEESDOEEFITE.  — Disomoso;  Beudant.  Eutomer 
Kobalt-Kies  (in  i)art)  ^  Molia.  jS'^ickelglanz ;  Hausmanu.  Gers- 
dorffit  i  Haidinger. 

Cubic. 

a  loOy  o  lily  e  ISO.  The  foim  e  ii  bemihedral  iritih 
paiaQel  fiaices. 

oo'  70    89  (fig.  190.) 

oa  64  44 

ea  26  34 

Form  anil  combination,  o,  oo.  Cleavage,  a,  tolerably  per- 
fect. Fracture  uneven.  Opaque.  Lustre  metallic.  LiirM 
lead-grey,  inclining  to  tin-wliite  ;  acquires  a  gn-VKsh-bhu  k  or 
iridescent  tarnish  by  exposure.   Streak  grejiah-black.  Brittk. 

H  =  60.. .5*5.     G  =  61...R*13. 

Decrepitates  in  the  matrass.  In  the  open  tube  yields  a  yel- 
lowish-brown sublimate  of  sulphuret  of  arsenic.  The  reactions 
of  the  residue  are  the  same  as  tnose  of  kupfemickel.  Before  the 
blowpipe  on  charcoal  deposits  a  white  suDlimate,  and  fuses  into 
a  black,  brittle  globule,  which  imparts  a  green  colour  to  glas? 
of  borax.  Partially  solul^le  in  nitric  acid,  leanng  a  residue  of 
sulphur  and  arsenious  acid. 

Analyses  of  gersdorffite  a  from  Loos  by  Berseliu8»  b  from 
Haueben  near  Lobenstein,  c  from  Harzgerode  (o  »  6*61  ...6'65) 
both  by  Eammelsberg,  d  in  crystals  from  ScUadming,  the  mean 
of  three  analyses,  and  e  from  Frakendoif  by  Lowe,  ^  fioD 

Miisen,  in  octahedrons,  by  Sehnabel>— 


Kickel .  . 
Iron    .  . 

Cobalt .  . 
Arsenic  . 
Sulphur  . 

In  crystals  and  granular  or  lamellar  masses. 

la  found  at  Harzgerode  and  Taime  in  the  llarz,  Sehladmin^ 
in  Stiria,  Kamsdorf,  Lobenstein  in  Yoightland,  iitar  Looe  iii 
Hel^i upland  in  bweden^  Prakendorf  in  Hungary,  in  Spain  and 
in  the  Brazils. 

A  minond  from  Liehtenberg  near  Steben  in  the  T*ichtelgp- 
birge,  v.  Kobeira  '  amnibitc,'  occurring  in  crvstaLn  bt  longing  to 
the  cubic  system,  q  ==  6  08,  consists  accordiug  to  v.  JLobeii  itf i 


a 

h 

e 

d 

e 

/ 

80*21 

81*69 

80*30 

36*14 

88*76 

82*66 

4*16 

6-01 

9*66 

8'90 

2  3d 

092 

antimony 

0-86 

45-78 

48-02 

44  01 

49*83 

4610 

46*09 

19*61 

2016 

18*83 

14*13 

16  25 

18  d4 
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NiVkel  37  34,  cobalt  trace,  iron  2*60,  l^id  0*82,  arsenic  45*34, 
sulphur  1400. 

An  arsenical  oickel  from  the  Hasselhaue  mine  nearTanne  in 
the  Han,  according  to  the  analjaia  of  E.  Hofimann,  consists  of: 
nickd  80*08^  cobalt  O'sa,  iron  8'20,  arsenic  63*60,  sulphur  ii*06. 


80.  ULLMAJraTTE.— Nickel  antimonie  sulfare ;  Dufrenoy. 
Eutomer  Xobalt  Kies  (in  part) ;  Moha.  Antimonziickelglanz ; 
"^•"■nann.   Xnimannit;  Haidinger. 

Cubic. 

a  100,  0 


111,  d  oil. 


no.  193 


ad 

id 
oa 


o' 

70  as 

60  0 
64  44 
46  0 


Cknnhinatioiia.  ao^aoi.  Oleavage.  a,  per* 
feet.    Opaque.    Lustre  metallic.  Lead- 
grey.,  .steel-grey ;  acquires  a  greyiah-blaCk  or  variegated  tarnish 
by  exposure,    streak  greyish-black.    Brittle.    H  =  60... 6*6. 

Q  =  6'2...6'oo. 

In  the  open  tube  pelds  sulphurous  acid  and  a  sublimate  of 
"jide  of  auinnoiiN .  Btdbre  the  blowpipe  on  charcoal  fumes 
ubundautly,  emittiiig  a  faint  smell  of  arsenic,  and  melts  into  a 
brittle  metallic  globule,  which  frequently  tinges  glass  of  b()rax 
blue.  Dec'omposed  by  concentrated  nitric  acid,  Ica^nng  a  re- 
sidue of  sulphur,  oiido  of  antimony,  and  arsenious  acid.  Par- 
ti^illy  solttble  in  nitromuriatic  acidi,  forming  a  green  solution, 
and  leaving  a  residue  of  sulphur. 

NiSb  -h  NiS*,  nickel  26-81,,  antimony  58*62,  sulphur  l  i'Bi,  a 
portioii  of  the  antimony  bemg  sometmios  replaced  by  araeiuc. 

Analyses  of  nllmrmnite  a  from  Eiscm  by  Ullmann,  b  from 
Freuflburg  by  Kiaproth,  c  from  Sayn-Altcnkirchen  by  John, 
if  e  from  Limdskrone  by  K.  £090,  /  from  Harzgerode  (a  = 
raoe)  by  Bammelsbeig : 

a         h         e         d  e 

28*88  27-30 


Wickel .  , 
Iron  .  . 
A  ntimony 
Aratjnic  . 
Sulphur  • 


26  10  25:^5 


2804 


47-56 
9'94 
16*40 


47-76 
11-75 
16'26 


6168 


66*76  64't7 


14*16      16'8a  16*66 


/ 

1'83 
60-81 

17-3li 
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In  cryj'tals  and  gp:'anular  disseminated. 

Is  iuuiid  Hi  uou-stono  veins,  containing  copper  and  lead  ores, 
in  the  Westerwald;  with  pyrite,  towanite,  galena,  sin^iune, 
cuprite,  malachite,  chalybite,  in  the  Jungfntu  mine  near  Gro- 
senbacb,  Auigeklartcs  Gliiek  near  Eisem,  Bandeuberg,  Lands* 
krone  near  WilleHdorf,  Friedrich  Wilheim  at  it'reusburgy  tlie 
Albertine  mme  near  iiarzgerode. 


81.  ZIXCKEXITE.  —  Zinkenite ;  Dufrenoj.  Ehomboe- 
drischer  Pjstom-Glanz ;  Mobi.  Zinckenit;  Hausmaniij  liui- 
cLinger. 

Prismatic.  oii,oio=76°  18' ;  ioi,oox=8°  30'  i  iiu,ioo=60°  id '6. 

ITG.  194. 


29'^ 

S4' 

ma 

60 

20 

69 

81 

M 

77 

18 

ua 

90 

0 

29 

4 

9J 

96 

84 

Twins.  Twin-face  Fracture  uneven.  0{)a(|i;e.  Lustre 
TTiotallic.  Dai'k  steel  -  s^rey. .  .lead-grey ;  sometmies  iiulr-icent. 
btr(  ak  the  same.    Shghtly  brittle.    H  ss  8'0...d'6.    a  =s 

•  ••6*36« 

In  tlie  open  tube  yields  a  wbite  sublimate  of  oxide  of  antK 
monj  and  antimonite  of  lead.^  Before  the  blowpipe  on  charooal 
decrepitates^  melts  and  deposits  a  vellow  sublimate  of  oxide  of 
lead,  surrounded  by  a  ring  of  oxide  of  antimony,  and  can  be 

nearly  all  volatilized,  leaving  a  very  small  bead  containin;j^ 
copper.  With  soda  yields  a  globule  of  lead.  Decompo^d  by 
warm     di  uciiioric  acid,  luriuing  chloride  of  lead. 

]^bSb|  lead  $4*99,  antimony  4S'609  sulphur  si'SS. 

Analyais  of  zinckenite  firom  WoUsberg  by  H.  Bose : 

Lead  81*84 

Copper   o'tt 

Antunony    •   •   •    .  44*89 

Sulphur   88*68 

In  attach <  (1  crystaLsi  forming  radiating  groups  and  dnues^ 
in  columnar  niassoH. 

Is  fouud  in  a  vein  with  antimonite  and  quartz  at  WoUsboig 
in  the  Harz,  and  near  St.  Trudpert  in  the  Biack  f'oreet. 
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88.  JAMESONim— Jaaamnle ;  JhAdmoj.  Axotoour 
AflftiDini*01aiu ;  Molui.  Janmonil;  Winiwiniii  HMdiiiger. 

0  100  cloiTagey  o  oai  cieaTage,  m  lio. 


7IO.  195* 


ac 

tnc 


90 
60 
78 


1/ 
0 
40 

40 


ClpaTage.  c,  Terr  perfect ;  tn,  o  less  perfect. 
Opaqui'.  Lustre  metallic.  Steel-grej.  Streak 
the  same.    Sirtilp.    h=2-o..  .2'5.    o  =  5  fj^i  . .  .5*616. 

In  the  open  tube  and  with  aeiJs  the  reactions  are  the  same 
as  those  of  zinckenite.  Decrepitates  when  heated.  Before 
the  blowpipe  melts  easily,  deposits  a  sublimate  of  oxides  of 
lead  and  antimony  on  the  cnarooal,  and.  after  the  lead  and 
antimonj  aie  driyen  oS,  leavea  a  alag  which  usually  affords  the 
reactions  of  oopper  and  iron.  With  soda  yields  a  globule  of 
kad. 

FbW,  lead  48*i9,  antmony  •6'Si,  eulpbiir  io*iD« 


Analyses  of  jamesonite  a 


■UDM 


Yalenoia  d' Alcantara  by 


Scliatfgotsch,  bfC^d  from  Cornwall  by  H«  BoaOi  •  from  Anny* 
Idka  by  Lowe:— 


Lead  . 
Iron 
Copper « 
Zone*  • 
SilTer  • 
Bismuth 
Antimony 
Sulphur 


o 

3997 
8*63 


40*76 
2*80 
—  0-lS 
0*49  — 


1*06 
i*69 
tr78 


84-40 
88-16 


e 

40*86 
8*96 
0-81 

88*47 


38*71 
8*66 
0*19 
0*74 


84*80 
86*68 


2a 


0 

89*67 
8*91 
1*78 
0*84 
1*44 
0*81 
88*17 
18-07 


Li  aeicular  crysbds,  panllel  or  diTerging  groups,  more  fre- 
quently in  fibrous  nmsaes. 

Is  found  in  Cornwall  sometimoB  with  boumonite,  at  Valencia 

d'AlcLuitara  in  Estremadura,  Arany-Idka  in  Hungary,  Carcas- 
sone  aiul  Pont  \'ieux  in  Irance,  Nertschinsk  in  Siberia,  Catta- 
Fran(  a  m  the  Brazils. 

The  substance  called  *  bleischimmer'  is  supposed  to  be 
jamesonitf .  Opaque.  Lustre  metallic.  Light  leail-grey.  Ac- 
quires a  black^#h  tamish.  Streak  shming.  Soft.  Sectile.  O  sa 

K  2 
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SULPHID£8 


6*96.  Before  the  blowpipe  emits  a  smell  of  sulphur  nnd  arsenic, 
and  melts  into  a  metallic  globolei  depositing  a  white  and  a  red 
sublimate  upon  the  cbarcoal.  Analysis  bj  Piafi': —  Lead 
43'44,  iron  o'ln,  copper  0*18^  anenic  8*66,  antimonj^  86*47,  sul- 
nhur  17  Is  found  in  fine»grained  masses  with  towanite  at 
Xfertscbinsk  in  Siberia* 


83.  PLU]\rOSITE.— Antimoine  sulfure  capillaiie;  Hauy. 
federers;  Hausmann,   Plumosit;  Haidinger. 

Opaque.  Lustre  metallic,  feeble.  Blackish  lead-grey*. .steeU 
grey.  Sectils.  h  =  8*o.  0  «=  5*7— r  9, 

Pb^bb,  lead  40  77,  antimony  3l*oi,  sulphur  19'22. 

A  nalyses  of  fibrous  ])1  m  ik  ^site  by  H.  Eose,  of  a  massive  varie^ 
by  Poseleger,  both  from  Wol&berg : — 


Lead    •   •  . 

•    •  46*87 

48*48 

!boa  • 

.    .  1*80 

Zinc    •   •  . 

.    .  0*08 

Anturony  •  * 

.    *  81*04 

88*88 

Sulphur    •  . 

.  .  ms 

90*89 

Before  the  blowpipe  melts  easihr,  and  is  volatilized,  with  the 
exception  of  a  small  sla^-like  residue,  depositing  a  sublimate  of 
oxides  of  lead  and  aiitmiony  upon  the  charcoaL  With  soda 
yields  a  globule  of  lead. 

Is  found  in  fine  flexible  and  elastic  aeicular  or  capillary 
crystals  in  yeins  with  antimonite,  galena,  Ac.  in  the  Han» 
at  Wol&berg,  Pfiiffenberg,  and  Meiseberg  near  Neudorf. 

The  substance  known  by  the  name  of  dark  sunderers  from 
the  Catharina  Neufang  mine  at  Andieasberg,  according  to 


Bomtragor,  cousista  of 

Silver  9*68 

Lead   48*08 

Lt)n   4*62 

Antimony   18*88 

Arsenic   19*60 

Sulphur   19*67 


84.  PLAGIONim  —  Flagionite ;  Dufrency.  Homipris- 
matischer  Dystom-Glanz ;  Kol».  Plagionit ;  Ha««n^Tin, Bsi- 
dinger. 

Oblique,    101,100=64^  61 ;  111,010=71°  l'*6 ;  101,001«17**8l'. 

a   100,  c  001,  e   iii,      ill,  It  221. 
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ISO  4» 
fl0<    148  8 
184  80 


The  faces  e  smooth ;  e,  n  striated  parallel  to  their  iuter- 
seotioiis  u  ith  each  other,  the  faces  a  striated  parallel  to  their 
inicrsv'i  t  ioiis  \nth  r.  CleavaGre.  n  tolerably  perfect.  Frac- 
ture imperfe*^t  conchuidal.  Opaque.  Lustre  metallic.  Blackish 
lead-grey.    JStreak  the  same.    Brittle,    n  =  2  o.    G  ~  6*4. 

Dec  repitates  violently  when  heated.  In  the  open  tube  emits 
fumes  of  antimony  and  sulphurous  acid.  Before  the  blowpipe 
melts  very  easily  on  charcoal,  sinks  into  the  charcoal,  and  at 
last  yields  a  globule  of  lead. 

Pb^Sb%  lead  41*04,  antimonj  8S'd6,  sulphur  80*61. 

Analyses  of  plagionite  fiN>m  Wolfsberg  by  &.*Bose  and 
Kndernatsch: — 

Lead.    •    .    .    40*69  40*98 

Antimony  .    .    37*94  37*63 

Sulpliur  !     .     .    21*53  21-49 

la  found  in  small  attached  crystals,  colleeted  in  druses,  and 
granular  masses,  in  a  vein  in  quartz  with  plumosite,  boumo- 
nite^  kennea,  at  Wolfsb^  in  the  Hans. 

85.  DIJFREXOTSTTE.  — Dufrenoysit;  Damour.  Ann.  de 
Chim.  3.  S.  14,  679 ;  Hauamann. 

Cubic. 

d  001,  fi  811. 

FIO.  197. 

dd'  60^  0' 

nn'  83  S3 

dn  60  0 

Combination,  dn.  No  cleavage  ob- 
aerrable.  Fracture  uneven.  Opaque. 
Lustre  metallic.  Steel-grey.  Streak  red- 
dish-brown. Brittle,  g  =  6*549.  In  the 
matrass  yields  a  sublimate  of  sulphide  of  arsenic. 

Before  the  blowpipe  on  charcotu  melts  readily,  emitting  fumes 
of  anenic  and  sulphur,  and  yields  a  globule  of  lead.  Soluble 
m  bona  and  salt  of  phosphorus.  Is  decomposed  by  hot  con- 
eentated  nitric  acid. 

x8 


198  SULPSLIDJES. 

I  lit 

PL'Ah,  lead  67  21,  arsenic  20-6»,  sulphur  2210. 
Analyses  by  Damonr  ^— 


Lead  •  , 

•    •  6ft'40 

44*61 

.    .  O'Sl 

0*17 

Copper  . 

•    .  0^80 

0*88 

Iron  •  « 

.    .  0*44 

0*88 

•    •  80*40 

80*87 

Sulphur  . 

.    .  88-40 

88*40 

In  crystals  and  disseminated. 

Is  found  with  realgar,  blendo  and  pyritOi  in  narrow  Toins  in 
the  dolomite  of  Bt.  Ghotthardt. 


RO.  T]OUXiAJS^O£EITE«  — Boulangeritj  Hauamann,  Hai- 
dinger. 

Opaque.  Lustre  metallic,  inclining  to  silkj.  Blackish  lea  1- 
grey.    Streak  darker.    Slightly  brittle.    11=3  0.  o  =  5'96. .  .6  0. 

Before  the  blowpipe  melts  easily,  emits  sulpiiurous  acid  and 
fiimes  of  antimony,  and  de])08it8  a  sublimate  of  oiide  of  lead 
upon  the  charcoiu.    Soluble  in  warm  hydrochloric  acid,  wiUi 
OYolutioa  of  hydroBulphuric  acid. 
I  III 

Pb^iSb,  load  47'99»  antimony  34'09»  sulphur  I7'd8. 

Analyses  of  boulangerite  a  from  Molieres  by  Boulanger, 
h  from  Nasafjeld  by  Thaulow,  e  from  the  Staroserentnische 
mine  by  Bromeis,  d  from  the  Ljur^nskische  mine  by  Bruel, 
e  from  Ober*Lahr  by  Abendrothi  /  from  Woi&berg  by  Banw 
mebbofg* 

a 

Lead    •   •  48*4 

lion     .   .  1*8 

Copper .  .  0*9 
Silver  .  .  — 
Antimony  .  25  0 
Sulphur     •    16  5 

In  i^ranular,  oolnmnar  or  fibrooa  massea. 

la  round  at  Moli&rea  in  France,  Ober-Lahr  in  Sayn.  Alton- 
kirchen,  NasaQeld  in  Lapland,  in  tlie  Staroserentuibchc  uxid 
Ljurgeiiskibche  mines  ueai-  -N  urtachuisk  in  Siberia. 

87.  SOHUIiZITE.— Geokroiitte ;  Dnft^noj.  Qmkamik^ 
Sehulcit ;  Hanwnann^  Haidinger. 

S 
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h 
44*47 


e 

44*88 


d 

48*87 
1*78 


9 

44*40 


44*14 


2iT>0 
IS'Sd 


25-04 
18  22 


0-06 
23  (HI 
19  11 


25  iu 
1904 


25-9  i 
16  91 
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Prismatic. 

b  010,  n  210,  r  in. 


TIQ.  198. 


119  44 


OeaTBge.  Fnictiireconchoidal...eT6ii. 
Opaqiie.  Lustre  metallic.  Lead-grey.  Streak  , 
tiiesame.  Brittle.  a  =  a*5...8*o.  g«6*8 
.  ».e 

Melts  Tcry  easily  before  tbe  blowpipe,  and  affords  the  reac- 
tionB  of  arsenic,  antimony  and  lead. 

Pb^Sb,  lead  66-83,  antimony  16*65,  sulphur  i6  o2,  a  large  pro- 
portion of  the  antiuiDU)  being  sometimes  replaced  by  arsenic. 

Analyses  of  sclrakite  a  firom  Wbtkdo  by  Sanrage,  h  of  the 
Tariety  oaUad  geoikfomte  fiom  8aUa  by  Sranbeirgy  c  firom  Yal  di 
CasteUo  by  KeEiidt:— 

h  e 


Lead  .  • 

Copper  • 

Iron   •  • 

Zinc  •  , 
Antimony 

Arsenic  • 

Sulphur  • 


a 

61*89 
1*60 


16-00 


16-90 


66'i5 
1*61 
0*49 
0*11 
9-58 
4*69 

16*26 


66-44 
1-48 


9*69 
4*79 
17-82 


"Very  seldom  crystallized,  usually  massive. 

Ls  fouud  in  galena  at  M^redo  iu  the  province  of  Gidlicia  in 
Spain,  at  Val  di  rastello  near  Pietrosanto  in  Tuscany,  the 
geokronite  in  the  silver  mine  of  Snhla  in  Sweden. 

Kilbrickenite  is  supposed  by  iiaminelsberg  to  be  schukite. 
Blueish-grey.    n  =  20... 2*6.    o  =  6*407. 

Slowly  soluble  in  warm  hydrochloric  acid. 

Analysis  by  Apjohn 

Lead   68*87 

Iron  038 

Antimony    •    .    .    .  14*39 

Sulphur   16*36 

Is  found  at  Kilbricken  in  the  county  of  Clare  in  Leland. 


88.  STBINMANNITB.— 
Btciintnannit ;  TTansminH|  Haidinger* 

Cubic. 

K  4 


Blei'&lans;  Mobs. 


DlQillZi 


no.  199. 


200  SULFILIPEQ. 

a  100  cleavage,  o  in. 

ad  90^ 
Qtf         70  Bi 

00  MM 

deSTBge.  imperfect.  Fracture 
uneren.  Opaque.  Lustre  metallic. 
Loftcl-grey-  Stroak  grej,  fihixiing.  Seo> 
tile.   H  =  a*B.   0  SB 

In  tlie  inatmi^s  decrepitntoR  and 
fells  into  powder.  Ik'fore  the  blowjiipe  on  (■]uirco:\l  (Mnits  siJ- 
phuroufl  acid,  t'uTn(»H  and  dcponits  a  sublimate  of  oxide  of  anti- 
mony upon  the  charcoal,  and  alter  prolonged  exposure  to  the 
flame  leaves  a  globule  of  lead,  which  by  oupellation  yielda  a 
globule  of  Bilver. 

rb.8b,  Bulphide.  of  lead  and  u>timony  iu  unknown  propor- 
tioiia. 

in  botryoidal  and  renifonn  masses,  the  surfacea  of  which  are 
ituddod  with  crj'stuls. 

I8  found  at  fndbram  in  Bohemia  with  mlveri  blendoi  pjrite 
and  quartz. 

89.  BEBTBISBITE.— Berthierite;  DufMnoj.  Beriibierifc; 
Moha,  Hausmaim,  Haidiuger. 

Cleavage  in  several  directions,  indistinct.  Praetnro  nnovon. 
Opaque.  Lustre  met:illic.  Inm-bhiek,  dark  stcel-grey,  mcliu- 
ing  to  yellowish  or  reddish  j  liable  to  tarnish,    jl  b  a'0...a'0. 

Q  s=  4*0... 4'3. 

Before  the  blowpipe  on  charcoal  melts  readily,  yields  fumes 
of  antimony,  and  leaves  a  black  magnetic  slag.  Soluble  in 
hydrochloric  acid,  more  readily  in  nitromuriaiic 


FeSb,  iron  is*ao,  antimony  68*ai,  sulphur  99*10. 

Analyses  of  bertliierite  (f  from  Chazelles,  h  from  Martouret 
mine  in  Auver^^ne,  c  from  An5:1;ir,  all  by  Bertliier;  f/,  <?  from 
Braunsdori'by  iiammelsberg,/irom  Axany-Idka  by  y.  f  ettko : — 


Iron  •  . 

Zinc  . 
IVInngaiiese 
Antimony 
^-^^ulphur  . 

\ 


a 

h 

c 

d 

e 

/ 

.  160 

12-17 

11-96 

11*43 

12*86 

trace 

0*74 

Otfl 

2  54 

,  520 

58-G5 

54  34 

64-70 

67-88 

.  80*3 

as'si 

2918 

80*67 

81*88 

89-87 

-Id- 

i^L-o  i.y  Google 
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Is  found  in  crystAlline  columnar  masses  in  a  vein  in  gneiss 
near  Chazeiles  in  Auvergne,  Anglsr  in  the  department  of  la 
Creuse^  Braunadorf  near  Freibeig  in  SftKonj,  and  Aian j-Xdka 
mHungarjr. 

90.  WOLFSBKRGITE.  —  Kupferantimongianz  ;  Mohs, 
Hausmann,  Haidinger. 

Fnamatic* 

#  lOOj  e  001  cleavage,  m  no,  n  210. 

fie.  200. 

ae  90**  o' 
na  50  ao 
ma  67  ae 
mi^     79  0 

mm^    44  48  ^ 

The  faoee  a  large,  striated  panlleL  to 
ihmr  intenectionB  with  m,  cUmga. 
rerj  peifeet;  e,  leM  perfect.  Fracture 
eonchoidal... uneven.     Opaque.  Lustre 
metallic.  Lead-grejr,  inclining  to  iron-black ;  sometimes  has  an 
iridescent  tamish.   Streak  buck,  dull   h  sb  3*6.    o  =  4*748. 

Decrepitates  when  heated.  Before  the  blowpipe  melts  easily, 
and  depo?iit:4  a  white  sublimate  on  the  charcoal,  leaving  a  Laid 
metallic  globule  which  with  soda  yields  a  bead  of  copper. 

4^uSb,  copper  24*71,  antimonj  60"33,  sulphur  24'06. 
AnaijsiB  by  H.  Bose  :— 


Go|iper  •   •  « 

.  M'4e 

Iron     •   .  . 

1*88 

Lead    .   .  . 

0*86 

Antimony  . 

.  46*81 

Sulphur    •  . 

,  96*84 

Is  found  with  quartz,  towanite^  zinckenite^  antimonite,  at 
Wol&berg  in  the  Hars. 


91.  BOUENOXITE.— Bournonitc ;  Phillips.  Antinioine 
8ulfur6  plumbo-cuprifere ;  Hauy.  Diprismatiseher  Dystom* 
CHanz;  Mobs.   Bonmonit;  Haosmann,  Haidinger. 

Prismatic.  011,010 =46®  17';  101,001 841®  83'*8  ;  110,100=846®  60'. 

a   100,  h  010,  e  001,  »  081,  0  oil,  h  023,  s  ois, 

i  014,  n  101,  0  190,  I  980,  HI  110,  W  480,  /  910,  y  111, 
«  199,  «   191,  U   119,  r  814. 

X  6 
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IULPHIDE9. 


te 
etc 
he 
oe 
we 

ne 


mib 


13°  2/ 

25  33 

32  31 

43  43 

68  84 

90  0 

41  64 

90  0 

S6  8 

88  1 

48  10 

61  81 

61  66 

90  0 

83  16 


9^ 
99 

9b 


68^^  40' 

67  8 

78  8 

86  6 

64  88 

48  64 

66  86 

46  84 

64  40 


va 

67^ 

va 

67  20 

ra 

50  49 

rb 

7U  47 

re 

86  31 

od 

87  88 

9gi 

88  47 

86  80 

no.  908. 


Combinations.  hmeOy  bewMe^  houymnac,  hemfoyuxnac. 
Twins.  Twin-fitce  m.  deayage.  a,  indistinct;  e  less  dia* 
tinct;  0,  n  traces.  Practuie  conchoidal... uneven.  Opaqoe. 
Lusti^  metallic.  Steal'^rej,  inclining  to  lead-grey  or  iroii- 
Uack.  Streak  the  same.  BritUe.   hs8'6...8*o.  g=6*70...6*87. 

Decrepitates  when  heated.  In  the  open  tube  disenga^s 
snlphurous  acid,  and  deposits  a  volatile  sublimate  of  oxide  of 
antimony  ou  the  vip])er  part  of  the  tube,  and  on  the  lower  part 
a  sublimate  of  ant im unite  of  oxide  of  kad,  which  is  iniu^^ibla 
and  not  volatile.  B(  inre  the  blowpipe  on  charcoal  melts,  emits 
fnmes,  leaves  a  black  globule  whirh,  expoised  to  a  stron^^  heat, 
deposits  a  yellow  sublimate  of  oxide  of  lead,  aiul  after  the  \c^d 
hnn  ])<'<  ii  driveTi  off,  with  yotla  yiekla  a  j^iobule  of  copper.  Par- 
tially Hohibk'  in  nitric  acid,  tbnning  a  blue  solution^  aixdleann^ 
a  residud  of  oxido  of  antimony  and  siilphnr. 

4u^b  +  s^Sby  lead  41*80,  copper  18*70,  antimony  86*86, 
eolphnr  18*87. 

Analyaea  of  boamonite  fiom  Nendorf  «  by  EL  Booe^  i  ^ 
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Stndlg,  c  from  Meiseber<nr  (g  =  6'703...5  792)  by  Bromeia,  from 
l^eudorf  (o  =  6'822... 6*863),  d  br  Bromeis,  e  by  Bammelsberg, 
fipom  Wolfsberg  (a  =  «*796.».ra^),  /  by  BiomeiBy  g  by  Bam* 
mebbcig  :— 

a         h         c         d         e        f  g 

Lead  .    .  ♦  40*84  41*38  40  01  40- 12  41-83  42*88  41*02 

Copper  «  .  12*65  12  68  15*16  13*06  13*48  13*06  12*38 

AntinKmy  .  S6'88  Saea  M'SS  94*60  84*64  84-M  M*i» 

Sulphur  .  •  a0*31  19*e8  18-ra  19*40  90*16  10*76  19*69 

In  e  and  q  the  antin^ony  was  deduced  from  the  loss. 
In  (  n  stals,  granular  masses,  and  disseminated. 
Occurs  in  veins  in  slate  rocks,  with  galena,  antimonite, 
blende,  towanite,  mispickel,  quartz,  chalybite,  dolomite.  la 
found  near  Neudorf,  Wolfsberg,  Clausthal  and  Andreaaberg  in 
the  Harz,  Braunsdorf  and  Gross  Yoigtsberg  in  Saxony,  Ober 
Jjahr  in  8ayn-Altenkireben,  Kapnik  and  Oflenbanya  in  Tran- 
sylvania, Neusohl  in  Hungary,  Senoz  in  Savoy,  Alaia  and 
Pontgibaud  in  France,  Brosso  in  Piedmont,  Huel  Boys  and 
near  Bedmdi  in  Cornwall,  Beeralatone  in  Deyonahire, 
8iberil^  Fotoai,  Guanamato  in  Mexico* 


92.  WOLCHTFE.— Priamatoidiacher  Dj^rtom-Olanz ;  Moha. 
Antimonkupferglanx ;  Hauanuuuu   Wdlemtj  Haidinger. 

Prismatic. 

a  lOOy  h  01O9  e  001,  M  110,  B  ou. 

Qeayage.  imperfect.  Fracture  imperfect  conchoidaL 
Opa^ie.  Lustre  metalKc.  Blackish  lead-grey.  Streak  the 
same.    Brittle.    H  =  a'O.    O  =:  5*7. ..6*8. 

Before  the  blowpipe  on  charcoal  fuses  with  ebullition,  de- 
posits first  a  white  and  then  a  yellow  sublimate,  yields  a  lead- 
grey  metallic  globule,  which,  after  prolonged  roasting^  with 
soda  yieMa  a  g^bule  of  copper. 

Analysis  by  Schrotter  i— 


Lead   99*80 

Copper    «   .    .   .    •  17*86 

Iron  1-40 

Antimony    «...  18*66 

Aiaemc  6*04 

Sulphur   98*60 


la  found  in  crystals  and  maasive,  in  a  bed  of  chalybite  with 
pyrite,  antimonite  and  gilena  at  St.  Gkrizaud  in  the  Lavanttbal 
in  Gariiithiat 

K  6 
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SULPHIDES. 


93.  KOBELLITE.— Kobellite,  Dufrenoj.  Kobellit  j  Ilaui- 
mann,  Haidiiiger. 

Opaque.  Loatre  metallic.  Dark  leacUgiey.  Streak  faiadL 
0  =:  6*29. ..e*ss. 

In  the  open  tube  yields  aiilphuroas  acid  and  oxide  of  anti- 
mony. Before  the  blowpipe  melts  with  ebullition^  depoaita  a 
white  and  a  yellow  aublunate  upon  the  charcoal,  and  lesrea  a 
white  metallic  bead.  Soluble  in  concentrated  hydrochloric  add 
with  disengagement  of  hydrosulphuiic  add. 

Analysis  by  Setterberg : — 

Lead  40'1S 

Bismuth  27*C6 

Iron  S'96 

Copper   0-00 

Antnnony    •   .   .   •  9*2$ 

Sulphur   17*86 

Earthy  matter  .    .    .  V4B 

In  radiating,  columnar  and  fibrous  masses. 
Is  found  in  the  cobalt  miiiL'  of  Hvena  in  the  ])rovince  of 
Kerike  in  Sweden  with  cobaitine,  mispickel,  towanitc. 


94.  TENXANTITE.  — Ttnnantite  J  Phillips.  Cui\Te  gris 
(in  part)  ;  Hauy.  Dodekaedrischer  Dystom-Giuuz ;  Mohs. 
Tennantit  ^  Hausmann,  Haidinger. 

Cubic. 


a  100,  0  111,  d  oil,  n  211,  Z  822. 
hedral  with  inclined  faces. 


a/      70  8S 

00„  109  S8 
oa       64  44 


M  4A  0 
do  86  16 
no      19  28 


0,  n,  z  are  hemi- 

M  85^  16^ 

lk('  80  0 

90  11  39 


no.  868.  TIG.  S04«  FIG.  205. 


Combinations.  oV,  ado\  do'n.  Twins.  Twin-face  o.  Ckar* 
;e«  dj  imperfect.  £Vacture  uneven,  d  striated  panlldi  to  tbs 
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intersections  ^-ith  o.  Opaque.  Lustre  metiillic.  Blackish  lead- 
grev... iron-black.   Streak  dark  reddish-grej.   Brittle.  H  =  4  0. 

B  tore  the  blovrpipe  emits  arsenical  fumes^  and  melts  into  a 
blick  magnetic  bead. 

(Fe\4^u*)  As,  part  of  the  Fe  being  replaced  by  Cu. 
Aaalyns  bjr  Xudematsch:— 


Copper   48*M 

Lxm   8*67 

ArBOiiio   10*10 

Sulphur   87*76 

Silver   trace 

Quarts   o*08 


In  small  attached  crystals,  rarely  massive,  on  other  ores  of 
copper,  in  veins  in  granite  and  clay  slate,  with  pyrite,  towanite, 
reoruthite,  bomite,  kupferschwarze,  near  Eedruth  and  St.  Day 
in  Cornwall. 

Ereithaupt's  '  kupierblende'  from  Freiberg  appears  to  be  a 
variety  of  tennantite  containing  zinc.  Streak  red.  a  =  a'6.«.4. 


(Fe*,Zn*,4u*)As. 
Analjais  by  Plattner:— 

Copper   41*07 

Zinc   8-94 

Iron  2  "22 

Lead  034 

Arsenic   18  "88 

Sulphur   2811 


Silver  and  antimony  .  traces 

95.  FAHLEEZ.  —  Grey  copper  ;  Phillips.     Cuivre  p^is 

(in  part)  ;  Hauy.  Tetraedrischcr  Dystom-GLiuz  \  Mohs.  Fuh- 
lerz  ;  llausmaun.    Tetraedrit  \  ILiidinger. 

Cubic. 

a  100)  o  HI,  d  oil,  /  810,^  n  sii,  m  8ll»  y  S88, 
t  8S1.    Oy m,  y  are  hemfliedral  with  indined  faces. 


ad 

90® 

0' 

80° 

o' 

sa 

36*^ 

42^ 

oa 

54 

44 

yo 

10 

11 

so 

22 

13 

dd' 

60 

0 

na 

n 

33 

ma 

25 

14 

M 

46 

0 

86 

19 

mo 

88 

80 

do 

88 

10 

18 

86 

mo 

19 

98 

88 

84 
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no.  S06.  TIQ.  207.  FIG.  208. 


no.  209.  FIQ  210.  riii.  211. 


Forms  and  combinatioiui.  i/,  n\  oo\  o'd^  o'n\  o*n\  dm\ 
ado\  adn\  Mn\  in'y,  do&n\  adn'n\  ado'n\  ad4fo'n'm\  aMJn'm\ 
o\  n'  strbted  parallel  to  their  inteniectioiu  with  each  other; 

rf,  sometimes  roui;U ;  the  smaller  of  the  faces  o\  very  rough. 
Twins.  Twin-lace  o.  Cleavage.  o,  imperfect  ;  sometimes 
faint  traces  of  cleavage  parallel  to  a  and  </.  Fracture  conchoid.^ 
...uneven.  Opaque.  Lustre  metallic.  Steel-grey... iruu-bWk. 
Streak  black... dark  red.     lUther  brittle.     H  as  a'0...4*0. 

In  the  open  tube  yields  fumes  of  antimony^  aulphoroas  acid, 
and  sometimes  arsenic.  Before  the  blowpipe  on  charcoal  de- 
crepitates, emits  the  smell  of  burning  sulphur,  deposits  a  sublU 
mate  on  the  charcoal,  and  melts  easily  with  slight  ebollitiaa 
into  a  steel-grey  slag,  which  is  usuaUy  magnene,  and  with 
borax  melts  into  a  grey  metallic  globule,  which  with  soda 
yields  a  globule  of  copper.  In  powder  is  decomposed  by  nitrie 
acid  with  disengagement  of  nitrous  acid  and  separation  of  oxide 
of  antimony,  arsenious  acid  and  sulphur;  the  solution  has  a 
brownish-grecu  colour.  In  powder  is  partially  dec(niipo?ed  by 
caustic  potash,  which  dissolves  out  the  sulphides  of  M  itiiiumy 
and  arsenic ;  the  alkaline  solution  yields  an  uraage-red  or 
lemon-yellow  precipitate  on  the  addition  of  an  acid, 

(Pb*,Fe*,  Zn*,^u*)Sb,  a  portion  of  the  b  ases  being  frequen^f 
replaced  bv  lig  and  is,  and  a  portion  of  the  ib  by  Ik  tta 
wmch  contain  a  laiige  proportion  of  aneniB  aie  Ml  M 
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iatk  ta  those  wbicb  contam  little  or  no  arsenic.    In  the 

imng  zino  the  streak  is  red. 


a 

h 

e 

d 

0 

/ 

S7-98 

38  63 

40'60 

38*42 

34*48 

2o'23 

062 

2*37 

0*60 

0*83 

4*07 

17*71 

0-86 

4-89 

400 

1*53 

2*27 

3*72 

7 '29 

276 

3  09 

0-85 

5'5d 

3*10 

23-94 

16*62 

12*46 

25*27 

88*24 

88*88 

8*88 

7*21 

10*18 

8*88 

ss-n 

ae-as 

88*88 

88*08 

84*78 

88*68 

Analyses  of  fahlerz  a  from  Kapnik,  h  from  Gersdorf  near 
frnbei^,  c  from  Markirchen  in  AJsace,  d  from  the  Aurora 
mine  in  Dillenbnrg,  e  from  the  Zilla  mine  near  Clausthaly^ 
from  the  St.  Wensel  mine  near  WoUach,  all  by  H.  Bose 

Copper  »  * 
Silver  •  . 
Iron  .  , 
Zinc 

Antimony 
Arsenic* 
Snlphnr 

Ajialyses  of  fahlerz  y  from  Kotterbach  near  Iglo  in  Hungary 
by  Scheidthauer,  h  from  the  valley  of  Angina  in  Tuscany  (o  = 
4*84)  by  Keraten  ;  t  from  Schwatz  (g  =  5*107)  by  Weidenbusch ; 
k  from  the  Habacht  mine  near  Preiberg  by  H.  Bose,  I  from 
Omathal  by  Sander^  m  from  the  Meiaebeig  (a  =  4*868)  by 
Bammelabeiy ; — 

C^  »|>p<  r  . 
^1 i 'cury 
Silver 
Iron  .  . 
Zinc  .  • 
Antimony 
Arsenic  • 
Snlphnr  • 

In  crr^als  attached  and  aggregated  in  druses;  massive  and 

Occurs  ill  beds  with  towanite,  chalyhito,  quai  tz  ;  in  veins 
"^th  galena,  blende,  juid  baryte.  Is  found  at  Andreasberg, 
Clausthal,  Goslar  and  Zellerfeld  in  the  Harz,  Neiidorf  in  An- 
halt,  Pillenburg  in  Nassau,  f  alkenstein  near  Scbwatz  in  the 
Tjrrol,  Eapnik  in  Transylvania,  SchemnitZy  Kremnitz  and 
Schmolnits  in  Hungaty,  Wolfach  and  Schriessheim  iu  Baden, 
Srkolnow  near  rrzibrani  in  Bohemia,  in  Stiria,  Frejberg 
in  Saxony,  Mansfeld,  Saalfeld  and  Kamsdorf,  in  the  Yosges, 
Beresow  near  Eathaiinenburg  in  Siberia,  Mexico,  Chile,  Chi- 
Tato  in  F^ru,  Cook's  Kitchen  and  Crinnis  (sparingly)  in 
CcKmmll ;  Tavistock  and  Beeralstone  in  DcTonshire,  f  assnev 
Bnm  in  Bast  Lothian,  Airthrie  in  the  Ochil  hills  in  Scotland, 
Mainland  Shetland. 


9 

h 

• 
f 

k 

1 

m 

86*94 

86*90 

34*86 

14*81 

36*7 

30*47 

7*73 

2*70 

16*70 

lead 

0-9 

0*78 

trace 

0*33 

81*29 

8*9 

10-48 

604 

1-93 

8*88 

6*98 

4*6 

8-o2 

1*04 

6*24 

1*36 

0*99 

3*39 

1908 

87*47 

81*68 

84*88 

88*8 

88*68 

4*00 

84-00 

88*40 

88-18 

81*17 

84*1 

84*80 
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Analyses  n  of  weissgultigerz  (according  to  Bammelsbcrg  a 
variety  of  fablers)  from  Freiberg  by  Eonrnet^  o  from  the  Hoff« 
nung  Gk)tte8  mine  near  Freiberg  (a  a  6*488... «*466)  hj  Bam« 
melsberg:— 


o 

Copper  .  • 

0'32 

Lead  .    •  • 

88*36 

Silver     •  . 

•  2000 

6-78 

Iron  •    •  « 

8*83 

Zinc  .    .  . 

6*87 

Antimony  • 

.  23*R5 

22*39 

8uiphur  «  • 

.  17*88 

88*68 

96.  FKETESLEBEXTTE.— -Mine  d'argent  ^i^riae  antimouinlG ; 
RrnTK^*  de  Jiif^lr  Snlphiipet  of  mlver  and  antimony:  Phillipj*. 
reritonier  Antimoii-< '  i  i  iiz  ;  Mobs.  Schiliglaaerz ;  ilausmazm. 
Freiealebenit ;  Haidinger. 

Oblique.    101,100  =  31^  4l' ;  111,010  =  O^"^  l'  i  101,001  =  66°  6'. 

a   100,  0   001,  w   081,  0  088,  r  on,  U  018,  a  101, 

t  180,  n  860,  I  680,  in  110,  #  480,  t  810,  /  111,  y  112, 
SS   818,  y   818,  h  414. 


84° 

68' 

48 

60 

64 

IT 

wo 

61 

80 

81 

41 

ca 

67 

46 

ta 

11 

4 

fa 

88 

86 

ma 

80 

84 

la 

86 

9 

na 

4i 

21 

ha 

4<J 

34 

6° 

67^ 

xe 

66^ 

sex 

18 

48 

uu' 

180 

16 

86 

68 

i¥ 

84 

80 

ga 
aa 

84 

86 

wf 

71 

86 

84 

14 

wuf 

66 

4J 

ya 

68 

8 

hid 

80 

68 

iki 

87 

68 

mm' 

118 

18 
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Combinations.  atrmtsthmMgzy,  awvnt^thlmtfgzff.  The  faces 
of  the  zone  ka  deeply  striated  parallel  to  their  interior ti on s 
with  t-ich  other.  Twins.  Twin-face  a.  Cloavae;o,  ^? 
Fr4u:ture  uneven.  Opaque.  Lustre  nutallic'.  Steei-grey. 
Sk^k  the  same.    Brittle,    n  =  2*6.    o  =  6'l9...G'3d. 

Before  the  blowpipe  on  charcoal  deposits  a  sublimate  of 
oxidea  of  lead  and  antimony^  and  jieida  a  globule  of  Bil?er, 
iriiidi  aometimeB  imparta  the  colour  of  oojq^r  to  borax. 


Bdb  +  aB'Sb,  where  B  ia  Ag  or  Pb. 
Analjaee  by  Wohler: — 


Lead  .  • 
Iron  . 

(/ojijU.T  . 

Aiitnnnny 
^ilphur  • 


not  detern lined 
not  determined 


.    23-76  22  18  22-86 

•    aO'08  3uuO  3174 

—  0*11  — 

—  122  — 
.    2705  27-72 
.    1871  18-77 

In  cryatelai  maaaiye  and  disseminated. 

Thia  very  rare  mineral  ia  found  inreina  in  gneias  with  galena^ 
antimomte»  pyrargyrite,  pyrite,  chalybite^  caleite,  quartz,  in  the 
Himnidaftot  ana  aome  other  minea  near  Freiberg  in  Saxony. 
It  ia  aaid  to  ha?e  been  found  at  Kapnik  in  TranaylTania  and 
(a  variety  containing  bismuth)  at  Batieborzitz  in  Bohemia. 

Freieslebenit^  was  supposed  to  be  prismatic.  Some  very 
good  cry^tak,  however,  in  ]VIr.  Brooke'c>  collection,  from  which 
the  preceding  measurements*  were  obtained,  i  vidently  belong 
to  the  oblique  system.  Accordini^  to  Phillips,  the  angle 
between  the  clpavages  is  i  nv^  o'.  He  probably  measured  the 
angle  between  m  and     wkicU  id  100°  a'. 

97.  POLTB ASITK— Folybaaite ;  DufrAioy.  Bhomboe- 
driacber  Helan-Ohms;  Moha.    Polybaait;  TfauwmanTii  Hai- 


ger. 


i 

Hi 

I 

BhombohedraL  100,111  =  70°  8l'. 
Q  ui,  a  oily  X  120. 


ria.  214. 


ria.  215. 


ao 


m  0 

68  30 
60  28 


Ckmibinationa.  co,  09. 
Bie  faoea  0,  a  striated 
parallel  to  their  interaed 


la  with  eacb  other.  CleaTage. 
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BULPHLDES. 


o,  imperfect.  Fmcture  uneven.  Opaque.  Lustre  metallic.  Iron- 
black.    Streak  the  same.   Sectile.    u  =  2'5.    o  =  6  082... 6218. 

Decrepitates  when  heated.  In  the  open  tube  yields  a  whit« 
sublimate  and  a  smell  of  sulphurous  acid.  Before  the  blowpipe 
on  charcoal  melts  very  easily,  and  deposits  a  sublimate  of  oxide 
of  antimony  upon  the  diarooal.  With  borax  yields  a  bead  of 
mlreft  containing  copper,  and  impaita  a  blueiah-green  colomr  to 
borax.  Ita  reactions  with  aeida  are  the  same  as  tlioee  at 
pyrargyrite  and  bonmonite. 

of  the  if  beiog 


Ag^  £  denoting  Sb  and  Ju^  and  a  p 
replaced  by  A. 

Analyses  of  polybasite  a  from  Guaii^iamey,  h  from  Schemnitz, 
c  from  Freiberg,  all  by  H.  Eose > 

Silver 
Copper 
Iron  • 
Zinc  . 
Arsenic 
Antimony 
Sulphur  • 

In  thin  tabular  ci^stals,  massire  and  disseminated. 

Is  found  in  veins  in  crystalline  slate  and  transition  rocks,  and 
trachyte,  with  .stephanite,  pyrargjTite,  blende,  towanite,  pyrite, 
quartz,  calcite,  in  several  mines  near  Freiberg  in  ^Saxony,  .loa- 
chimsthal  in  lk)hemia,  Sehemnitz  in  Hungary^  Guanaxuato  and 
Ghiarinamey  in  the  province  of  Durango  iu  Mexico. 


a 

b 

e 

64*29 

72*43 

69-99 

9-93 

304 

411 

006 

0*33 

0*80 

0'60 

8*74 

e*88 

I'lr 

6*09 

o*8a 

8*89 

xyo4 

16*88 

16*88 

98.  STEPHANITE.— Brittle  sulphuret  of  sUver ;  PhilUpa. 
Argent  antimoni^  sulfur^  noir ;  Hauy.  Frismatiacher  Melan- 
Olana;  Moha.  Sprodglaserz ;  Haninnann,  Stephanit;  Hai- 
dinger. 

Fnamatio.    011,010s=4a^32''6i  101,001=:d4^2d'i  li0,100aB87^48  -6. 

100,   h    010,  e    001,   e    loi,   d  201,  m   110,  j9  ill, 


r  221,  z  112,    e  truiicates  the  edge  cd. 


bo 

90^ 

</ 

me 

O' 

ec 

84 

86 

aa 

78 

16 

do 

68 

64 

A 

69 

44 

ae 

90 

0 

^ 

66 

88 

ma 

67 

60 

pb 

48 

4 

ha 

90 

0 

ra 

60 

16 

ae 

82 

46 

rb 

87 

66 

pe 

52 

10 

dd'^ 

107 

43 

rc 

68 

46 

mm 

64 

21 

ne.  918. 


Digitized  by  Google 


FTSJLBGTBITt. 


211 


Combinations,  cma,  cpd^  cpmdaZy  cpmdazhr.  The  faces  m,  a 
striated  parallel  to  their  intmections  with  each  other;  the 
other  £uSe6  smooth.  Twins*  Twin-face  m.  Cleayage.  a 
imperfect.  Fracture  eonchoidal... uneven.  Opaqne.  Lnstoe 
metallic.  InMi-black.  Streak  the  same,  Sectile.  h  =  2*6. 
o  s*s..«e*8. 

In  the  open  tube  yields  a  sublimate  of  oxide  of  antimonj : 
msnjr  varieties  ^eld  arsenious  add.  Before  the  blowpipe  on 
charooal  melts  mto  a  dark  grey  bead,  which,  with  soda  or 
borai,  in  the  inner  flame  yields  a  globule  of  silyer.  Imparts  a 
blueish-green  colour  to  the  borax. 

Ag^Sb,  niTer  70*84,  antimony  14*03,  solpbnr  15*64. 

Analysia  of  stqthanite  from  Schemnita  by  H.  Bose 

Silver   68*5i 

Copper   ooi 

Antimony     ....  wm 

Sulphur   16  42 

In  tabuikr  and  short  columnar  crystals ;  also  massive  dis* 
seminatedy  investing  otter  mineralB;  globular  with  a  drusy 
sozftee. 

Occurs  in  veins  with  silver  ore  in  crystalline  slate  rocks, 
transit iou  rocks,  in  trachyte,  with  arsenic,  silver,  gold,  galena, 
argentite,  towanite,  pyrite,  quartz,  calcite,  fluor,  barvte.  Is 
found  in  the  mining  districts  of  Freiberg,  Schueeberg,  Julumn- 
Georcrenstadt  in  Saxony ;  Joachimsthal,  Przibram,  liatieborzitz 
in  ]>ohemia ;  Schemiiitz,  Kremnitz  iu  Hungary^  Andreasberg 
in  the  iLaxz ;  in  many  places  in  Mexico. 

PYEAEGYBITE.  —  Eed  silver  (m  part)  ;  Phillips. 
Ai^ent  antimoni^  sulfur^  ;  Hany.  Ehomboedrische  Bubin- 
Blende  (in  part) ;  Mohs.   Pjrrargyrit ;  HMnnrumn^  Haidinger. 

liiiombohedraL    100,111  =  42°  18'. 

o  111,  m  oil,  h  an,  •  sii,  e  on,  r  loo,  «  111,  m  sTi, 

/  ass,  p  no,  t  810,  W  410,  0  sol,  y  802,  n  40l,  €  403, 
d  Sll,  y   niy  h   11  1  4,  4P   133,  i  Z  61§. 

The  forma  ^,  r,  «  are  frequently  henuhedrsl  with  inclined 
hem*  In  oombinations  of  h,  r,  those  faces  of  h  occur  which  are 
adjacent  to  the  faces  r  at  the  unattached  end  of  the  crystal. 

ao       9€P  (f  ioT      80^  o'         ro  18' 

ho         900  90     0  fitoU88 

OO'eoO  110        13    49  «084SS 
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Combmatioii8.  oa,c.i,UA\  eaJ^  ra.u..e.Lv.s^  ia..r.v.y,  eas\  e^h\ 
rdb'.v.e^  kva,  tva.y.r,  ueva.rs,  esvua,  etra.h'o\  etrdhva^  etdkivah. 
Twins.  1.  Twin-face  u.  2,  Twin-face  r.  3.  Twin-face  ^ 
Cleavage,  r,  tolerably  perfect.  Fracture  conchoidal.  Traiir- 
lucent  on  the  edges.  Ojmijue.  Lustre  adaninntiiie,  nieiinins 
to  metallic.  Carmine-red... blackish  lead-grty.  Acquires  a 
tarnish,    btreak  cochineal- red...cherr}r-re(L    blightij  sectiie* 

H  =  2-0. ..2-5.     0  =  6-75. ..5-85. 

Decrepitates  when  heated.  In  the  open  tube  yields  sul- 
phurous; acid  and  fum^  of  antimony,  and  sometimes  a  crystalliD? 
sublimate  of  oxide  of  antimony.  Melts  easily  before  the  Uow- 
pipe  on  chajTcoal  with  disengagement  of  sulphurons  add  mi 
vapour  of  antimony,  leaving  a  globule  of  silver.  Fivtialh' 
soluble  in  nitric  acia»  leaving  a  residue  of  sulphur  and  oxide  <b 
antimony.  Caustic  potash  dissolves  out  su^hide  of  aatuncmj' 

Ag'Sb,  ailver  o8'98,  auLiinony  23  46,  sulphur  17"56. 


Analyses  of  Pyrargyrite  a 


Andxeasbeig  by  Boii»' 
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P20USTITS. 


dorff,  b  £rom  Mexico  by  Wohleri  c  firom  Zacatecas  by  Butt- 


a 

b 

c 

•  i 

,  59*13 

60*2 

67-45 

m 

1  22*93 

21*8 

24o9 

• 

.  16-69 

18*0 

17-76 

saver  .  . 
Antimony 
Sulphur  • 

In  attacked  ciyBtab^  maaaive  and  diBseminated,  in  yeina  mth 
ealcite,  galena,  and  various  ores  of  silrer. 

Occurs,  aa  well  as  the  following  species,  which  is  much  less 
abundant,  ui  veins  in  erystalline  slate  and  transition  rocks, 
granite,  tnichjte,  with  aiseuic,  silver,  argentite  steplumite, 
galena,  blende,  quartz,  caleite,  chalybite,  barjte,  fluor,  &c.  Is 
toun  l  at  Andreasberg  in  the  Harz,  Prtiberi^  in  Saxony,  Joa- 
clxiiii^thal,  Altwoschitz  and  Hatiborzitz  iu  Bohemia,  Wolfach 
in  Baden,  Sehenmitz  and  Kicmnitz  in  Hungary,  Gruanaxuato 
and  Zacatecas  in  Mexico,  CalJnigton  in  Coniwall. 

According  to  Breithaupt,  the  angle  rr^  =  71°  2o'.  In  a 
crystal  of  pyrargyrite  from  Mr.  Brooke's  collection,  the  ob- 
served angles  between  every  two  of  tiie  three  faces  r,  r^y  were 
Ti^  19ft  i7'-6,  71^  I9f'6.  In  another  arystal,  not  quite  so 
good  aa  the  fonnery  tiie  observed  angtes  were  71^  le'-e,  71^  16^*6, 
16'. 

In  addition  to  the  simple  forms  already  enumerated.  Levy 
glvee      asiy  lai  aa  belonging  either  to  pyrargyrite  or  to  prons* 


100.  PEOUSTITE.— Eed  silver  (in  part)  ;  Phillips.  Prous- 
tite  ;  Beudant.  Bubinbiende  ;  Hausmann.  Proustit  i  Hoi- 
dinger. 

Bhombohedral.  100411  =  4iaP  si'. 

o  111,  a  on,  b  2X1,  u  21X,  e  oix,  r  100,  m  111,  h  455, 

t   810,  V   20i,  y  80S. 
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BULPHIDXS. 


Combinations  generally  tbe  same  as  tliose  of  pyrargjiite. 
The  following,  however,  ate  said  to  be  peculiar  to  pIt>a8lite^— 
rt,  va^J.Uf  vaut,  ey.a.r,  okv,  mp.  Cleavage,  tolerably  dis- 
tinct;; traces.  Fracture  oonchoidal... uneven*  Scmi-tniis» 
parent . .  .translucent  on  the  edges.  Lustre  adamantine.  Codu* 
neal-red . .  .carmine-red.  Streiik  aurora-red . . .  cochineal-red. 
blighlly  seetile.    H  =  2  0...2  u.    G  =  5*6... 6*6. 

Decrepitates  when  heated.  Melts  easily  before  the  blowpipe 
on  charcoal,  yieldiug  bidphurous  acid  and  a  strong  smeU  of 
arsenic,  and  leaves  a  brittle  ([^lobule  reducible  with  difficulty  to 
pure  silver.  Partially  soluble  iu  nitric  ncid,  leaving  a  residue 
of  sulphur  and  arseoious  acid*  GauaUc  jiotaah  diasolTes  oo^ 
sulphide  oi'  arsenic 

Ag'Asy  silver  66  38,  arsenic  1S'16»  sulphur  19*46. 

Analjsiij  of  proustite  from  Joaclmuiithai  by  H.  Sose 

Silver   6467 

Arsenic   16'09 

Antimony    •    .    •    •  0'69 

Sulphur   16*61 

Occurs  in  attached  crystals,  botryoidal,  massive,  disseminated 
and  investing  other  minerals,  in  veins  with  arsenic,  ores  of  silver. 

Is  fount!  at  Schneeberg,  Johann-Georgenstadt,  Annaberg^ 
Freiberg,  JMarienberg  in  Saxony  ;  Joachimsthal  in  Bohemia^ 
Wolfach  in  Baden,  Markirchen  m  Alsace,  Chalancbea  in  Dau- 
phin^, Guadalcanal  in  Spain,  Mexico,  Peru. 

The  angles  of  proustite  given  above  were  deduced  fiom  tte 
observed  values  of  the  angles  between  the  faces  of  the  feim  r. 
These  nutke  rt^  =  76^  16^.    According  to  Breitiiaapt,  f¥  = 

72°  11', 


101.  MIARGTEITE.  —  l\riargyrite ;  Beudant.    Hemir  -  ^ 

xnatische  Bubin-Blende ;  Mohs.   Miargvrit;  Hfiunmaiin^  Hm 

J*    _ .  " 

Oblique.   101,100=40°  s,' ;  111,010=26°  ds' ;  101,001=41"^  M\ 

a  100,  h   010,  c  001,  w  oil,  i   101,  n   301,  0   Toi,  m 
V   810,  t    111,  *   211,  d  311,  / 511,  e  212,  r   112,  h    113,  /  114^ 
^  116,  (  1  1  10,       221,  y   112,  g  318,  ^   616,  k  421,  S 
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90  10 

17  40 

87  84 

37  64 

44  48 

46  81 


no.  220. 


Combinations.  coi\coclfa,  ceosJ/rrh,  cinrfpdnwa.R  f,  acioxgvztV' 
hlql,  hxmtryzkvd.  The  faces  o,  p  t^lriated  parallel  to  tlieip 
intersectiona  with  each  other ;  i,  n  striated  parallel  to  their 
intenections  with  each  other.  Cleavage.  a  imperfect.  Frac- 
ture imperfect  conchoidal.  Opaque.  Lustre  adamantine,  in- 
cKning  to  metallic.  Blackish  lead-grey,  mcBmng  to  iron-black 
and  fiteel-grey.  In  tliin  splintera  blood-x^  liytraiiB^ 
Streak  cheny-red.   Yeiy  sectile.   ii  =  2*6.    o  s  6'8...4*4. 

In  the  open  tube  melts  eaailj,  yields  sulphurous  add  and  a 
sublimate  of  oxide  of  antimony.  Before  the  blowpipe  on  cbiv- 
ooal  with  soda  jpelds  a  globule  of  silyer.  Partisll^r  soluble  in 
nitric  acid,  leaving  a  residuum  of  sulphur  and  oxide  of  anti- 
immy.   Caustic  potash  dissolves  out  l&e  sulphide  of  antimony. 


AgSb»  silver  34*86,  antimony  42*79,  sulphur  21*35. 

Analysia  of  miaigyiite  ficom  Briinnsdorf  by  H.  Bose:— 

Silver   36*40 

Copper   106 

Iron   0G3 

Antimony  .•••«•  3914 

Sulphur   21*94 
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SULPHUXES. 


Is  found  in  attached  crystals,  massive  and  disseminated,  at 
Brauiisdorf  near  Freiberg  in  Saxony. 

The  forms  t,  r,  //,  /,  q,  s,^,  k,  z  WOT©  observed  in  crystals 
in  Mr.  Brooke's  collection. 


102.  XANTffOfiOTrR.— Xftnfchflkmi;  HAinmmnii,TTMilmg|BfP 

Bbombohedral.   100,111  =  dO'. 


0  in,  r  lOOy  8  111. 


ro  69^  30' 

rr'         108  26 


n0.  m. 


80  70  25 

*/  68  21 

lis  42 


Combination,  ort.  Qeavage.  0,  r.  Prac- 
tare  concboidal,  uneven.  Transparent... translucent.  Lustre 
adamantine.  Orange-yellow. ..brown.  Streak  tbe  same,  but 
darker.   Brittie.   h  s  9-0... S'O.   0  =  6*U8...S'iai. 

In  the  matrass  melts  at  a  beat  below  redness,  beoomea  lead* 
grey,  and  yields  a  slight  sublimate  of  sulphuret  of  arsenic.  In 
the  open  tube  evolves  sulphurous  and  arsenious  acids.  Before 
the  blowpipe  emits  fumes  of  sulphur  and  arsenic.  The  re- 
mainder fuised  with  boda  yields  a  globule  of  sdver. 


Ag'As  +  sAg^As,  silver  64  07,  arsenic  I4'sa,  sulphur  21*11. 

Analyses  by  Flattner: — 

Silver    .  •  .  e4'i8  63*88 

Iron  .   ,  «  *  o*d7  — 

Arsenic  .  •  .  13*49  14*32 

Sulphur  .  .  ,  21*66  Sl'SO 

Is  found  in  crystals  of  extreme  tliinncss  in  the  direction  per- 
pendicular to  the  faces  0,  and  in  smnl)  reniform  aggr^auon% 
in  the  Himmeldiurst  mine  near  If'reiberg  in  Saxony. 

103.  TEUEBBLENDE.— Eeuerblende;  Mobs,  HaidLng^. 

Oblique.    lOl.lOOassa^  66';  lll,010s=60^  64';  101/101=63^  h\ 

a  100  twin-fiuae,  h  010,  t  on,  u  012,  m  110.  < 
6  edge  formed  hy  m  and  the  phine  parallel  to  «r. 
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The  faces  h  are  striated  parallel  to  their  inter- 
sections  with  t.    Twins.    Twiu-taee  a.    Trans-  ^^^^^^^ 
lucent.    T.u^tru  ]>t*arly,  inclining  to  adamantine,   Seciile  and 

rather  flexible,     tt  —  2  0.     O  =  4'2...4*3. 

Its  reactions  beibre  the  blowpipe  are  the  same  aa  those  of 
pjrargjTite. 

Contains  silver  62 '3  per  cent.^  with  antimony  and  sulphur. 
In  delicate  attached  crystals. 

Is  £:>and  in  the  Kurpnns  near  Freiberg  and  at  Andreasbeig, 


104.  KEBMES. — Eed  antimony ;  Phillipa.  Antimoine  uxide 
i^iilplmre  ;  Haiiy.     IVisinnt  i^che  Purpur-Blendr  ;  Mohs,  Anti- 

monblende^  ii&usmann.   iSLerxnes^  Haidinger, 

lie.  884. 

Oblique. 


p   100,  U   OQlf  0   lOly  M  103. 


•P 


37°  46' 


78 
108 


6 


Cleavage,  p.  The  ciystals  are  elongated  in 
the  dlireetion  of  the  axis  of  the  zone  jpo«.  Faintly  tnmalueent. 
Lustre  adamantine^  indining  to  metallie.  Chernr-red.  Streak 
the  same.   Sectile.   In  thin  leaves,  slightly  flexible.   H  =  1*6. 

e  =r  4*6... 4*6. 

Melts  before  the  blowpipe  and  emits  fumes,  depositing  a 
subhmate  of  oxide  of  antimony  on  tiie  charcoal.  Soluble  in 
hydrocbluiic  acid  with  evolutiuu  ut"  hydrosul^^liuric  acid.  In 
;>owder  becomes  yellow^  and  is  completely  dissolved  in  caustic 
potash. 


SbSb*,  antimony  76  84,  o^gen  478,  sulphur  18'98. 


Analyses  by  H.  Bose  :— 

Antimony  .  • 
Oxygen  .  .  • 
bulphur  .    .  . 


.  74*46 
6*28 


75*66 
4*27 


20*49 
It 
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0X£DX8»  XABTH8|  AND  ACIS8. 


In  Tery  fine  diyerging  or  interlaoed  acicnkr  crystob ;  amor* 
pbouB,  having  a  radiating  coluiimar  or  fibrous  ataructure. 
Ib  found  in  yeina  in  crjstalline  slate  and  transition  rodn, 

with  quartz  and  almost  always  antimonite,  at  Braunsdorf  near 
Freiberg  in  Saxony,  Michelsberg  uiul  Przibraiii  in  Boheniia, 
Peracck  near  Malaczka  in  Hungary,  Allemout  in  DiiLiphiii^. 

The  antrlpH  are  given  on  the  authority  of  Kengott  (Mineralo- 
gische  Lxiter&uchungen,  Erstea  Heft.). 

105.  TOLTZTNE  —  Yoltzine ;  Dufrenoy-  Voltzin;  Moiifi, 
"Pj^iiamAiin^  Hauiiiiger. 

In  very  small  liemispberes  investing  other  minerals,  having  a 
curved  lamellar  Htrueture.  Fracture  coiiihoidal.  Trun^jluceLt 
ou  the  edges. . .opaque.  Lustre  pearly,  on  the  surface  of  frac- 
ture vitreous,  incinnng  to  resinous.  Jirick-red,  inclining  to 
yellow  and  brown,    n  :=  4*5.    a  =  3 

Before  the  blowpipe  uu  charcoal  depotiitd  a  sublimate  of  oxide 
of  ziuc. 

Zn^Zn,  sulphide  of  zinc  sa'7d,  oxide  of  zinc  17*87. 

■ 

Analysis  by  Foumet:— • 

Sulphide  of  sine  *  •  •  •  88*S9 
Oxide  of  sine  .....  16*S4 

Bed  oxide  of  iron    *    .    .  1'84 

Is  found  in  a  rein  of  quartz,  with  pyrite,  galen%  and  tomt* 
nite,  at  Bost^rea  near  Pontgibaud  in  the  department  of  Pay  de 

Dome  in  France.  According  to  Kersten  a  similar  compound 
has  been  found  in  the  zinc  furnaces  of  Freiberg  in  Saxony, 
Altenau  lu  the  Harz,  aud  Altenberg  ueax  ALk-la-Chapelle. 


oxmxs,  XA&xHs,  Aim  acids. 

106.  SPAETALITB.— Eod  oxide  of  zinc;  Phillips.  Zinc 
oxide  ferrif^re ;  HauT.  Prismatisches  Zink-En ;  Moha.  Ziak 
oxyd;  Hausmann.   Zinkit;  Haidinger. 

Bhombohedral.   loo,iix  =z  37""  do'. 
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llii.  226. 


IIG  227. 


Cleavaj]^.  o,  a  distinct.  Fnicture  conchoidiil.  Trauslucont 
on  the  edges.  Lustre  adamantme.  When  pure  colourless, 
usually  red,  incliniiig  to  yellow.  Streak  orange-yellow.  Brittle* 

H  =  4*0...4*e.    0  SS5  6*48. ..6-63. 

Before  the  blowpipe  phosphoresce  strong^j;  is  infiisible. 
On  charcoal  with  soda  yields  a  sublimate  of  sine.  With  borax 
and  Bttt  of  phosnhoruB  yields  the  reaction  of  manganese. 
Soluble  without  etterveecenoe  in  nitric  add.  When  exposed  to 
the  air  becomes  dull  and  coated  with  a  white  crust. 

Zn,  sine  se^BS,  oarrgen  is*74. 

Analyses  a  of  granular  spartalite  dif^seminated  in  franklinite 
from  New  Jersey,  b  of  cleavable  spartalite  nssociated  with  mag- 
netite from  Steriiiigy  both  by  Whitney;  c  by  Hayes : — 

a  h  e 

Oxide  of  zinc     .    .    .  94*46  00  19  03*18 

Oxide  of  manganese    .  trace  3*70       ka  5  50 

Franklinite   ....  4*40  iA       0*10       %  0*36 

Ijosb  by  ignition    •   »  i*os  —  hematite  0*44 

Is  found  in  beds  with  Irankliuite  and  calcite  in  the  FraDklin, 
Sterling  and  Butger's  iron  mines  in  Sussex  county  in  New 
JcEraey,  and  near  Sparta.  It  has  also  been  found  distinctly 
crystallized  in  iron  and  zinc  furnaces. 

The  form  r  was  observed  by  Desdoiseaux  in  crystals  of 
oxide  of  zinc  formed  in  cavities  in  roasted  blende;  s  was 
observed  in  some  artificial  cmtals  obtained  from  Ftofeasor 
WdUer,  and  by  Levy  in  crystab  formed  by  sublimation ;  v  was 
observed  by  Haumnsinii  and  Koch  in  aystais  formed  in  iron 
furnaces. 


107.  MINK    — Native  minium ;  Phillips.   Bomb  oxidi 

rouge;  Hauy.    Mamtigift ■  TTMiMmannj  WMHingwr- 

frscture  earthy,  even,  flat  conchoidaL    Opaque.  .  Lustre 
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resinous,  feeble.. *duU.    Aurora-led.    Streak  orange-yellow. 

H  =  2-0...  3*0.     O  =  4'6. 

When  slightly  heated  grows  darker,  resuming  its  bric^bt  red 
colour  on  cooling.  Before  the  blowpipe  at  a  red  heat  bcL^Mtit  ^ 
yellow,  melts  very  easily,  and  is  reduced  on  charcoal.  In  hydro- 
chloric acid  is  converted  into  colourless  chloride  of  lead  with 
evolution  of  chlorine.  Partially  soluble  in  nitric  acid,  leaving 
a  residue  of  brown  peroxide  of  lead. 

•       •  • 

2VFbj  lead  90*66y  oxygen  9 

Occurs  massive,  diaseminated  and  paeudomorpkoua  after 
galena  and  cerufisite. 

Xb  found  in  Anglesea  in  veins  in  clay  slate  with  galena, 
towanite,  cerussite,  anglesite ;  at  Grassington  Moor  in  (>aven, 
and  at  Grasshil]  Chapel  in  Weirdale  in  Yorkshire ;  at  Hausbaden 
near  Baden  Weiler  with  galena,  cerussite  and  q[iiarts ;  at  Bleialf 
in  the  Eiffel  and  Schlanganberg  in  Siberia, 

108.  FIiATTNEBITE.— Schwerbleiers;  Hoha.  Bnim- 
bleiozyd;  Hatiwnann,   Hattnerit;  Haidinger. 

ShombohedraL 

0   111,  a   oil,  j;  120. 

ao      90^  </ 

60     0  (fig.  227.) 

Combination,  oax.  IVacture  uneven.  Opaque.  Lustre 
adamantuie,  inclining  to  metallic.  Iron-black  ;  acquires  a 
tarnish  and  becomes  dull.   Streak  brown.   Brittle,   e  ^  e  aei 

. • »e  4^8* 

la  easily  reduced  before  the  blowpipe  on  charcoal. 

Pb,  lead  8e*eSy  oxygen  18*88,  according  to  Battner  and  I^am- 
padius. 

Is  supposed  to  have  been  found  at  LeadhiUfl. 

109.  PECHUEAN.— Pitch-blende;  Phillips.  Pechurane  ; 
Hauy.  Unthrilbares  I'mu-ETZj  Mohs.  Pechuran ;  Haus- 
mann.    Uraume;  Haidinger. 

Cubic. 

o  111. 
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710.  288. 

Off     70**  aa' 

Fracture  conehoidal . . .  uncvc  n.  Opaque. 
Lustre  resinous.    Pitch-black,  greenish-  *^  /  • 

black,  greyish-black.  Streak  greeuir<h- 
black.   Bnttle.   n  =  5%>.   o  =  6-4. ..6*71. 

Infusible  iM  fnre  the  blowpipe.  With 
borar  and  salt  of  phosphorus  yields  a 
yellow  t^lobule  in  the  outer  flame,  and  a 
green  globule  in  the  inner  flame.  BuaolTea  in  hot  nitric  add, 
forming  a  yellow  adutioin. 

•    •  •  • 

VM'^  uranium  84*78,  ozygen  16-88,  with  from  80  to  84  per 
cent,  of  lead,  bismuth,  iron,  arsenic,  lime,  magnesia^  sihca^ 
water,  and  sometimes  selenium  and  yanadium. 


Analyses  of  pechuran  from  Joachimsthal  a  by  Bammebberg, 
h  by  Ebehnen,  e  by  Scheerer: — 

ah  e 
Oxide  of  unmium      •   •   79*  16  76*94  76*6 

I^ead   6*80  4*88  — 

Bismuth  with  Pb  and  Ou  •    0*66       ib  0*88  1*0 

Iron  8*03       U  8*10 

Arsenic  1*13       a  o*60 

 8*81  6*84osideoriMd 

Magnesia   0*46  8*07  mMtteiddi  ^16*8 

Silica   6*80  8*48  rfUn 

Water   0*88  1*65  410 

>'»     0'2o  stony  matter  1 

Is  found  at  Johann-Oeor^enstadt,  Wetsenthal,  Marienberg, 
Annaberg  and  Scbneeber^  in  Saxony ;  at  Joachimsthal  and 
Przibram  in  Bohemia,  associated  with  torberitp,  and  in  the  tin 
luiiies  of  Tincruft  and  Tolcaru  near  Bedruth  iu  Cornwall. 


} 


110.  COEACITE.— Le  Conte.   Silliman's  Journal.  1847. 
3. 173. 

Amorphous.  Pcactnre  uneven.   Fitch«black.   Streak  grey. 

a  =  8*0.    e  =  4*878. 

Unchanged  before  the  blo\\'])ipe.  With  the  fluxes  gives  the 
characteristic  reactions  of  tinmium.  lieadily  soluble  with 
effervescence  in  hydrochloric  acid.  The  auiutiuu  hua  a  green 
colour, 
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AualjaiA  by  "Wliitney : — 

Oxide  of  uranium  v     •   .  69*dO 

Oxid0ofle&d   6*86 

Oxide  of  iron   s*M 

Aliimin^     ••••••  0*00 

Lime  * 

Carbonic  acid  7*47 

Water   .......  404 

Silica  4  35 

Is  found  on  the  noiih  shore  of  Lake  Superior. 

111.  WOLFRAMOCHER.— Oxide  of  tungdten;  Phillips. 
WuUramochcr ;  llausmann,  Haidinger. 

Earthy.   OiMque.  DulL  Yellow. 

Before  the  blowpipe  on  charcoal  in  the  inner  flame  at  firat 
becomes  blackish-blue,  and  then  black.  With  salt  of  phos- 
phorus in  the  outer  flame  forms  a  colourless  or  yellow  ^4aM, 
and  \n  the  inner  flame  a  jj;la<s  which  becomes  blue  on  cooling. 
Compieteij  boiubie  in  alkalies,  especiallj  in  ammonia, 

• « • 

W»  scheelium  79  84,  oxygen  SO  ie. 

Occnni  massive  inTesting  other  minerals.  Is  found  at  Hun- 
tington in  the  United  States  with  wolfram  and  scheelite. 

112.  MOLXBDANOGHEB.  —  Oxide  of  molybdenum; 
fhilHps.  Acide  molybdique ;  Beudant.  Holyfaldanocher ; 
Hausmaiin,  Haidinger. 

Earthj.    Opaque.    Duii.    Orange-yeUow...  straw-yellow... 

siskin-green. 

Fusible  before  the  bh)wpipe.  With  sidt  of  phosphorus  in  the 
inner  Hume  forms  a  glass  which  is  dark  while  hot,  but  which 
becomes  green  and  transparent  on  cooling.  Heducible  with 
soda.   Soluble  in  hydrochloric  add,  in  potash^  and  in  ammonia. 

••• 

Mo,  molybdenum  dS'6S,  oxygen  33'4S« 

Occurs  massive  and  disseminat-ed. 

Ts  found  with  molvbenite  in  Swidon,  at  Linnas  in  Smaland, 
Bispberg  in  Dalarne,  at  ^'ununelndcu  in  Norway,  at  CoQ'buy 
in  Loch  Creran  in  Scotland,  Piaizerthal  in  the  TyroL 

118.  WISMUTUOCHEB.— Bismnth  oehre;  Phillips.  Bis> 
muth  oxidi ;  Hauy.   Wismuthocker ;  Mohs,  Haiismannt 

^*^^inger. 
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Fmeturo  uneven.. .enrthj.  Opaque.  Lustre  adAmantme, 
&eble.    Yellow... grey.   Soft,  friable,    o  =  4  361. 

Before  tlie  blowpipe  oa  chafcoal  is  easily  reduced.  Soluble 
innitrie  acid. 

•  •  • 

Bi,  binnuth  ae-BTy  oxygen  10*18. 

Oxide  of  bismuth  ,    ,    .    ,  86*3 

Ked  oxide  of  iron  .    •    «    •  6*2 

Carbonic  acid   4*1 

"Water   8*4 

Oeeors  mamTe  and  diaseminated. 

la  found  with  biamuth  in  Sazouj,  Bobemia,  Siberia. 


114.  CFPBITE.— B«d  oxide  of  copper;  Phillips.  CmVre 
oxidul6;  Uauy.  Oktaedrische^  TCupfer-En;  Moba.  Kupfer- 
loth;  HananuttUL   Cuprit;  Haidinger. 

Cubic. 

a   100,  o  Illy  d  oil,  0  810,  y  610|  f  18Sy  ;  188,  n  811, 

a  aai. 
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Fi)rms  and  combinations,  a,  o,  d,  ao,  ady  od^  aod,  odq,  aodp^ 
aodn^  aoJepns.  Cleavage,  o,  surfaces  of  cleavage  smouih,  but 
interrupted.  Fracture  conchoidul... uneven.  Surface  smooth 
and  splendent.  Semi-trans  parent...  translucent  on  the  edges. 
Lustre  adamantine,  inclining  to  metallic.  Cocbineai-red...lead- 
grej.    Streak  brownish-red,  shining.    Brittle.    H=  3*6  ...4*0. 

e  =  6*89...  6*15. 

Before  the  blowpipe  in  the  forceps  colours  the  flame  green, 
moiBtened  with  hydrochloric  acid  colours  the  flame  blue ;  on 
charcoal  in  the  inner  flame  is  reduced.  Soluble  in  nitric  add 
with  e&rrefloenoe,  in  hydrochloric  acid  without  effer^eeoenee^ 
and  in  ammonia. 
• 

6u,  copper  88*79,  oxygen  11*91. 

An&lysea  by  Xlaproth  and  Chenevix : — 

Copper  91  88-6 

Oxygen  9  11*6 

In  attached  and  imbedded  crystals,  and  granular  or  earthy 
masses. 

Occurs  in  beds  and  Teins,  especially  in  granite  and  in  et^ 
talline  slate  rocks,  accompanied  by  copper,  redruthite,  towanit^ 
bomite,  malachite,  chessylite,  galena,  blende,  pyrite,  gothite. 
Is  found  in  beds  in  gneiss  at  Moldawa  in  the  Baoat,  in  beds 
in  sandstone  at  Katherinenbuig  in  Siberia  and  at  Chessy  near 
Lyons,  in  veins  of  tin  and  copper  ore  in  ComwaU;  in  tba 
island  of  Cuba,  at  Linares  in  Spain,  in  Saxony,  near  Si^en, 
Norway,  Australia,  Peru,  Chile. 

The  tibrous  variety  has  been  supposed  to  be  rhomboliedral, 
and  therefore  to  constitute  a  distinct  species.  Mr.  Broc>ke  has 
in  his  cabiiict  a  series  of  specimens  of  this  mineral  from  Corn- 
wall and  from  Siberia,  passing  from  moderately  Lirsfe  and 
slin^htly  elongated  cubic  cr}'stals  to  very  slender  fibres,  which 
still  retain  tlie  square  form.  We  have  also  exaniiiu  d  the  fibrous 
specimens  in  the  collection  of  the  late  Sir  Abraham  ilume, 
now  in  the  Museum  at  Cambridge,  aud  tind  these  also  to  be 
slender  elongated  four-sided  fibres.  It  appears  probable,  ther^ 
fore,  that  there  has  been  some  mistake  in  supposing  all  the 
fibrous  ▼arietiefl  to  be  rhombohedral. 


115.  EFTTLE.— Eutile ;   Phillips,     Titane  oiidt^ ;  llauy. 
Peritomes  Titan-£rz ;  Mohs.    Eutil ;  Hauamann,  Haidinger. 

Pyramidal.   101,001  a  8S^  47^*8. 

a  100,  e  001,  e  loi,  m  no,  r  sso,  h  sio,  I  aio,  #  u% 
u  710,  •  111,  4?  aai,  i  313,  V  301  twin-planew 
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Combinations.  9h,  em,  9hm,  earn,  9ah,  esam,  €9mnh^ 
t9amkl^  e97nhlu^  tgher^  estah,  estzamh.  Twins.  1.  Twin-face  e* 
(fig.  887.)  The  axes  of  the  individuals  make  with  each  other 
allies  of  114^  £o  and  66^  35'.  2.  Twin-fiioe  (fig.  238.) 
P0  =  S4^  44\  The  &ce8  of  the  zone  ma  are  striated  paralld 
to  their  interaectiona  with  each  other ;  m  sometimea  uneTen. 
deaTage*  a,  m  tolerably  perfect,  but  inteminted.  Fracture 
coiichoidal...uiieY6&.  TranalQceiit... opaque.  Xuatre  adaman- 
tiney  indhiing  to  metalHc.  Beddi8h-brown...Ted,  aometimea 
inclining  to  yellow,  sometimes  to  black.  Streak  Tery  light 
brown.    H  =  eo...6'5.    G  =  4-22. ..4-30. 

Before  the  blowpipe  iiil'usihle  and  uncliangeable.  With 
borax  yields  a  greenish  glass  in  the  outer  flame,  and  a  dirly 
\  iulet  plass  in  the  inner  flame;  \nth  salt  of  phosphorus  in  the 
inner  iiauie  yields  a  columbine  red  glass,  which  on  tho  adciition 
of  tin  becomes  blii>  or  violet.  SolubK^  in  bisidphate  of  potash, 
la  powder  with  soda  melts  with  intumescence.    In  very  fine 

Ii  5 

Digitized  b\ 


226  OTSMB,  SABTKSi  AZTD  A0ID8.' 

powder  flolable  with  difficulty  in  hot  concentrated  sulpbaxic 
add.   The  specific  gravitgr  is  not  altered  by  ignitioiu 

Tiy  titamum  60*18,  oxygen  89*87. 

Analyses  of  rutile  a  from  St.  Trieux  by  II.  Bose,  h  from  St. 
Yrieux  by  DamouTi  c  from  Preiberg  by  Kersten : — 

a  b  e 

Titadeacid  •  .  *  ,  98*5  97*60  96*76 
Bed  oxide  of  iron    ^   .     vs  1*66  9*40 

!Ekeberc:  fouiid  L'hrome  in  rutUe  fromKaring-Brieka  iu  Sweden. 

In  imbedded  and  attached  crystals  and  massive,  in  veind  m 
early  rookR  with  quartz,  felspar,  mica,  tourmaline,  or  in  beds  of 
magnetic  iron  ore  with  malacolite  and  garnet,  also  disseminated 
in  rocks.  Imbedded  in  quarts  at  Eosenau  in  Hungaiy,  on  the 
Bacher  in  Stiria,  at  Snarum  and  Modum  in  Norway.  In 
implanted  crystals  in  the  Saualp  and  near  Windiscb-Kappel  in 
Karinthia,  Schollkrippen  near  Aschafienbuig,  Teinach  In  Stiria^ 
Pfitseh  and  Liaens  in  the  Tyrol,  Salzburg,  near  Freiberg. 
Massive  at  GHmgehansel  near  f  etechau  in  Bohemia.  In  beds 
of  iron  ore  at  Araidal  in  Norway*  Acicular  crystals  endoaed 
in  miartz  and  net-like  aggregations  oeeitr  ]^!incipally  in  Switxar- 
land  and  Savoy.  In  pebbles  and  crystals  in  alluviuni  nesr 
JungwoBchitz  and  Malonitz  in  Bohemia,  in  the  gold  washings 
of  Ohlapian  in  Transylvania,  Ceylon,  at  Si.  Yrieux  in  iVanee, 
Horcajiielo  near  Vuitrago  in  the  pn)\  iiice  of  Burgos  in  Spain. 
In  Sweden,  Siberia,  South  and  North  America.  In  Scotland  at 
Cairngorm,  in  quartz  and  calcite  at  Craig  Cailleach  near  Killin, 
in  quartz  in  Ben-gloe.  In  gneiss  in  the  Isle  of  Burray,  Shet- 
land; in  quartz  in  V'i\c  and  Cnnnlnrich  in  Perthshire. 

Crystals  of  rutil'-  ar«  frequently  attached  to  the  hematite  of 
St.  G-otthardt  in  such  a  manner  that  the  faces  a,  e  are  veiy 
nearly  parallel  respectively  to  the  faces  o,  r  of  the  hematite. 

The  Mineralogical  Museum  at  Cambridge  contains  seDeral 
twins,  in  which  the  axes  of  the  individuds  make  with  each 
other  an  angle  of  64°  44'.  These  were  described  in  the  *  Philo- 
sophical Mi^iarine*  for  October,  1840. 


116.  BEOOKITE.—Brookite;  Phillips,  Beudant  Brookit; 
Mohs,  Hausmann,  Haidinger. 

Prismatic.  011,010=41° 42'-3j  lul,uoi— 43^  2l'7;  1 10,100 =49**i«', 

a  100,  h  010,  e  001,  m  012,  y  014,  d  408,  i  201,  m  110, 

I   190,    h    140,   p    9  110,  y  4  23  0,  0    111,    fl    fU,   VO  792, 
h   511,  6   219,  «    232,    r    221,  U    874,  i    432,  Z    112,  j^36, 
10  3  2,  a    14  5  IS. 
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Combinations,  hhnefi,  hJmczv,  ahxdmezv,  hemef..x.z.v,  dbcxy^ 
tdmlevdoni,  ahmxt/tezo.sf.enrl,  mgxyoe.n.  camgze,  aheydme^  hcxyU 
inenf.  Tlie  faces"  6  usually  striated  parallel  to  Ur  u-  lutersectiona 
with  m ;  g  striated  parallel  to  their  intersectious  with  m;  B 
uneveoJ    Cleftvage.    a.    Fracture  uneven.  Translucent... 
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opaque.  Lustre  adamautine,  iucliniug  to  inetalllc.  Tlie  optic 
axes,  seeu  in  air  through  the  faces  b,  lie  iu  a  plane  parallel  to  c, 
and  make  angles  of  17°  45'  'with  a  normal  to  Yellowish- 
brown,  reddish-brown... hyacinth-red.  Streak  jellowish-white. 
Brittle.    H  =  6*0.    Q  =4186. ..4170. 

Infusible  before  the  blowjiipe.  SoiuUe  in  Bait  of  phosphorus, 
to  which  it  impartB  a  brownish-yellow  colour,  and  in  bisulphate 
of  Boda.  In  powder  soluble,  like  ratile,  in  concentratea  anl- 
phuiie  add.  After  ignition  over  a  spirit  lamp  for  three- 
quarters  of  an  hour»  its  specific  gravity  becomea  4*lMy  Toy 
nearly  the  same  as  that  of  nitile. 

Tiy  titanium  SO'IS,  oxygen  S0*87. 

Analyses  of  brookite  a  by  EL  Bose^  h  bom  AUan  in  the  TTial 
(o  =  8'Sl  ?)  by  Hermann: — 

a  b 

Titanic  acid  •  •  •  •  69*59  94*09 
Bed  oxide  of  iron  .  •  1*41  4*S0 
Loss  by  ignition    •   .     —  1*41 

In  attached  crj-stals  near  Bourg  d'Oisans  in  Dauphine  with 
anatase,  albite,  quartz  and  crichtonite,  at  Tete-Noire  near 
Chamouni  in  Savoy  with  quartz,  in  Steinthal  near  Amstag  in 
the  Canton  of  Uri  with  anatase,  adularia^  quartz,  calcite,  in  the 
gold  stream-works  of  Altan  between  Miask  and  Slatoust  in  the 
Uraly  combinations  6...10;  Tremadoc  in  Caernarvonshire  with 
quartz ;  in  extremely  minute  crystals  at  Biancavilla  on  Monte 
Calvario  near  JStna.  A  Tariety  of  brookite  in  opaque  blade 
anrstals  implanted  on  quarts  (arkansite^  firom  Magnet  Coie^ 
Blot  Springs  County,  Arkansas,  exhibits  the  combinationa 
differing  ^atly  in  appearance  from  those  of  the 
European  varieties,  in  consequence  of  the  smallness  of  the 
fiu^  5.  (fig.  242.)  o  =  4*085,  according  to  Whitney,  a  little 
less  than  that  of  brookite  from  other  loealities,  in  couse- 
quence  probably  of  a  slight  intermixture  of  quartz,  from  which 
it  was  difficult  to  free  it  entirely.  This  is  most  likely  the  cause 
of  the  low  density,  o  =  3*892... 3  949,  obtained  by  Rammelft- 
berg.  A  (pialitative  analysis  by  Whitney  showed  it  to  consist 
of  titanic  iicid  with  a  trace  of  iron,  iiammelabeig  ibund  iiiili 
at  least  94  per  cent,  of  titanic  acid. 

The  forms  k,  ly  i,  n,  to,  h  were  first  obsenred  by  itt. 
Brooke  in  crystals  from  Snowdon.  r,  Uy  s,  /,  p  were  obsertaJL 
by  T.  Kokacharow  in  crystals  from  the  UraL  The  (kcm  f  ^ 
so  Tery  uneven  that  the  symbol  of  the  form  osnnot  be  df 
mined  with  certainty  ;  it  may  be  11  6  14.  Thft  ilpi^bol  of 
probably  also  doubttid. 
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117.  AXATASE.  —  Anatase;  Phillips.  Titane  anatase  ; 
HauT.  P^Tamidales  litaa-Erz ;  Mobs.  Aiiatatj  ^  Haiifimann, 
UUudmger. 

Pjrramidal.    101,001  =  60°  38'. 

e  001,  e  101,  q  SOI,  u  105,  m  110,  p  111,  z  113,  r  116, 


V    117,   #    6  1  19. 


PIG.  848. 
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no.  848. 


form  and  oombmafekttiB,  9,  rp^  vp,  9,  rpq^  mp,  eep^ 
f^^f  cr^pOf  cvpeq.  SurfGuse  Yerj  smooth  and 
bright.  The  fi^es  si,  and  sometunea  j»,  striated  parallel  to 
ttdr  intersectioiis  with  each  other.  Cleavage,  c,  p  both  very 
perfect.  Ersctuie  conchoidsl.  Semi-transpaient... translucent. 
jLnstre  ftdamantme,  inclining  to  metallic.  For  the  bri^t^ 
part  of  the  solar  speetmm  /i  =  2*654,  f£  =  2*408.  Indigo- 
blue.  ..black,  hyacinth-red,  honey -yellow... brown,  seldom  colour- 
less. Streak  white,  brittle.  11  =  6'6...C'0.  a  =  3'83.. .3'93. 
By  long  euutinued  ignition  the  specific  gruvily  increases  till  it 
becomes  equal  to  that  of  rutile. 

Phosphoresces  suddenly  when  heated  before  the  blowpipe, 
latusible.    With  borax  melts  into  a  glass  which  becomes 
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yellow  and  at  laat  violet-blue  in  the  inner  flame.    Soluble  with 
difficulty  in  salt  of  phosphorus  into  a  bead  which  becomea  bine 
in  the  inner  flame.  Is  not  decomposed  hj  acids* 
>» 

Hy  titamum  eo^ld,  oxjgen  89*87. 

Analysps  of  anatase  a  firom  Bourg  d'OisanB,  h  finom  die 
Bmi^  both  hj  H.  Bose;  e  from  the  Brazils  by  Damonr: — 

a  h  e 

Titanic  acid     •    .    99  25  99-75  98  36 

Eed  oxide  of  iron .     0*78  0*86  i  n 

Oxide  of  tin   ,   .     —  —  o  so 

In  attached  and  imbedded  crystals. 

Is  I'oiiiid  in  narrow  irregidar  veins  in  ignite  and  mica  ^>].ite, 
associated  witli  qiuirt/,  epidote,  axiuitf,  trlspar,  near  liourg 
d'Oisans  in  Dauphme ;  in  mica  slate  in  the  valley  of  Ma*;gia  in 
the  Canton  of  Tessin,  and  in  the  valley  of  Tavetsch  in  the 
Orisons,  in  the  Canton  of  Wallis,  in  Balsburg,  at  Licht^beig 
and  near  Hof  in  the  Fichtelgebirge,  near  Ascliaffenburg,  in 
granite  in  Cornwall  and  Spain,  in  many  parts  of  tlie  Ural,  in 
crevices  in  clay  slate  near  Hof  Dale  in  tlie  parish  of  SUdre  in 
Norway,  in  the  sand  of  a  brook  in  which  diaoionds  lure  found 
near  Itabiia  de  Matto  Dentro  in  Minas  G^eraes  in  the  Brasils. 

Copper-red  cubic  crystals  of  Ttoy  +  snV,  titanium  78*00^ 
nitroeen  18*11,  carbon  8*89,  are  not  unfrequently  found  in  the 
hearths  of  iron  furnaces.  When  these  are  i^ited  in  an  atmo- 
sphere of  the  vaponr  of  water,  they  are  converted  into  au 
aggregation  of  cr^  filuk  oi'  uiuilasc. 


118.  CASSITERITE.— Oxide  of  tin  ;  Ph  i  llips.  Etain  oxide ; 
Ilauy.  Pyraniidales  Zinn-Erz  j  Moiia.  Zumstein;  Hausmaun. 
Ka4ssiterit ;  Haidinger. 

Pyramidal  ioi,ooi  =  86^  S6'*s. 

e  001,  a  100,  e  loi,  w  60i,  m  lio,  k  Sio^  r  880,  t  m, 

y   885,  •   688,  t  818^  9  881. 


20^ 

34' 

46° 

29' 

id 

79^ 

88' 

ra 

88 

41 

im 

88 

49 

mt 

90 

6 

mia 

46 

0 

Ml 

46 

86 

67 

86 

wi 

90 

0 

60 

17 

9d 

80 

64 

wa 

16 

84 

cm 

90 

0 

61 

48 

ea 

66 

6 

87 

7 

to 

86 

86 

ea 

90 

0 

•d 

68 

80 

86 

0 

«r 

67 

60 

60 

61 

m 

66 

m 

Digitized  by  Google 


CASSlIiLliiI£ 


231 


no.  240.  Fia«  247. 


The  axes  of  the  mdiTidiudsmake  with  eftch  other  angles  of  118^  10^ 
and  MT^  6o'.  The  &oe8  c  rou^b^  m  often  uneFen ;  s,  e  some* 
times  striated  parallel  to  their  intersections  with  each  other ; 
a,  ifi,  r,  h  sometimes  striated  parallel  to  their  intersectionfl 
with  each  other.  CleavajS^c.  a,  m  not  very  diijtiiict ;  e,  traces. 
Practure  imperfect  conchoi did... uneven.  Semi-transpiirent... 
opaque.  Lustre  adainantine.  Colourless,  grey,  yellow,  red, 
br  Avn,  bla<  k.  Streak  light  grey,  in  some  yarieties  light 
bro\Mi.    Brittle,    h  =  60...  7  0,    o  =  68...  7  0. 

Before  the  blowpipe  alone  unchangeable.  On  charcoal  in  the 
inner  flame  with  soda  is  reduced  to  metallic  tin.  On  platinum 
foil  with  soda  some  varieties  yield  the  reaction  of  manganese. 
Is  not  acted  upon  hj  adds.  Can  only  be  decomposed  bjr  fusion 
with  alkaMes. 

Sn,  tin  78*eS|  oTfgen  srss. 

Analyses  of  cassiterite  a  bom  Altemon  in  Cornwall,  b  from 
Schkckenwald  hj  Klapioth,  e  from  finbo  near  f ahhm  hj 
Beneliua:— 


h 

c 

Oxide  of  tin    .    .    .  • 

98'93 

09'2d 

03*6 

Bed  oxide  of  iron    •  • 

0*32 

078 

1*4 

0*76 

Columbic  acid     «   •  • 

8*4 

Psfoxide  of  manganese . 

• 

0*8 
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In  attached  and  imbedded  crystals,  and  in  drnses,  renifonn, 
botryoidal,  EbrouA  and  granular  massea ;  pseudoxnorphoua  afto 
felspar* 

Occui9  in  Teina  and  beds  and  disseminafced  in  granite,  gneiss, 
poiphyiy,  mica  slate  and  claj  slate,  accompanied  hj  quartz, 
mica,  fluor,  apatite,  topaz,  tourmaline,  beryl,  wolfram,  baiyte, 
miBpickel,  ftc«,  and  in  aUnrial  depositB.  Is  found  in  Asia,  cm 
the  east  coast  of  Sumatra,  Siam,  Pegu,  Malacca  and  in  the 
island  of  Banca ;  in  Comwiill  at  St.  Just»  St.  Agnes,  Bedrnth, 
Penzance,  Ac, ;  in  Bohemia  at  Joachimsthal,  Flatten,  Graupen, 
Zinnwald,  Schlnckenwald,  Schonfeld»  Aberi^iam ;  in  Saxony  at 
Alteuberi,^  EiirLiihiedersdorf,  Eibenstock,  Zinnwald,  Breiten- 
bmnn,  Juliaiui-Greorgenstadt,  Oteycr,  Marienberg  ;  in  small 
quantities  at  Querbach  and  Giehren  in  Silesia;  in  Gallieia  in 
Spain  ;  in  France  at  Vaulry  near  Limoijes,  at  Pjrriac  near 
Nantes,  Vilder  in  Morbihan  ;  in  Mexico  and  Chile  in  alhniuia ; 
in  Sweden  at  Broddbo ;  in  iiussia ;  in  North  and  South  America. 


110.  BRAUXTTE.  — Brauiiite  ;  Beudant.  Bra<*hjtype8 
Man<^;ui-Erz  J  Moha.  Hartbraunbtoin ;  Hauamann.  Biaunit; 
Haidiiiger. 

Pyramidal.    101,001  =  64°  i9'  o. 
e  001,  e  101,  «  201,  X  811. 
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Combinationa.  ce,  cs,  cx,  ces.  T]\e  faces  c  less  bright  thau 
e,  and  sometimes  faintly  striated  parallel  to  their  intersections 
with  e;  e  sometimes  slightlj  convex;  9  uneven  and  striated 
parallel  to  their  intersections  with  e;  s  smooth  and  eyeOm 
Cleavage,  e,  perfect.  Fracture  uneven.  Opaque.  Lustre 
metallic,  imperfect.  Dark  brownish-black.  Streak  hnrnmirii 
black.  Brittle,  h  =  e'0...S'8.  as 4*8.. .4*8,  Conducts eifl»> 
tncitir« 

iDiasible  before  the  blowpipe.  Imparts  a  violet  eoioar  to 
borax  and  salt  of  phosphorus  m  the  outer  flame^  wludi  dta^ 
pean  in  the  inner  flame,  especially  after  the  addMna  «( ifiu 
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In  powder  soluble  in  hydrochloric  acid  with  eYolution  of  chlo- 

Mo,  maaganefle  68*66,  oxjgen  30*84. 

Anal^-ses  of  braunite  a  ii  uiii  Eglersburp^  by  Turner,  h  from 
Buuiediilen  in  Oevre-Tellemarken  by  Tondager : — 

a  h 

ManganeBe  •   *   •   •  67*44    Ha  99*64 

Oxygen   89*86     v  1*67 

Bain^^s   9*69  silica  6*46 

Water   -  0*96     -    •  •  9*06  * 

In  smull  attached  and  iniliodded  crystals,  and  fiT^inular  masses. 

Is  found  in  veins  in  quartzose  porphyry  with  other  ores  of 
manganese  and  baryte  at  Oehrenstock,  Eglersburg  and  Fried- 
richrode  in  Thuringia,  at  SchmaUmlde  and  Leimbach  in  Manns- 
fdd,  and  Streitberg  near  Neuenkirchen  in  Westphalia^  with 
amphibole  at  St,  Marcel  in  Fiedmont. 

120.  PYTIOLFSITE.  —  Pjroliisito ;  Diifrenoy.  Prisma- 
tisches  Mangau-Erz ;  Mohs.  Weichbiaunstein  \  Hausmann. 
Qrroluaiti  Haidinger. 

Prismatic.    011,010=68^47';  X01,001=20°0';  110,100=46^60'. 

0  100,  h  010,  e  001,  d  101,  m  lio. 

jrXO.  251. 

he  90°  o' 
de      20  0 

ae  90  0 
ma  46  60 
ha  90  0 
mwf     86  90 

e  smooth,  freqnentfy  rather  uneven  \  a^h.m  striated  parallel 
to  their  intersections  with  each  other.  Cleavage. .  wiy  h 
distinct.  Fracture  uneven.  Opaque.  Dark  steel-grey. ..light 
iron-black.  Streak  black.  Brittle,  h  bs  9*0.  ..9*6.  0  =  4*7... 
6*0.    Is  a  good  conductor  of  electricity. 

Infusible  before  the  blowpipe.  On  charcoal  in  a  strong  heat 
becomes  reddish-brown.  In  the  outer  flame  imparts  a  Tiolet 
eoloiir  to  borax  and  salt  of  nhosphoms,  which  disappears  in  the 
inner  flame.  Soluble  in  hyorocmoric  add  with  abundant  erolu* 
tion  of  chlorine. 

Mn,  manganese  68*97,  o^gen  86*78. 


Digitized  by  v«#<n..^.^ 


284l  0XID£8|  SAATUS,  AKS  ACIDS. 

AnaljBcs  of  pjroluaite  a  from  Undenaes  by  Arfvedson,  i 
from  Eglersburg,  c  from  an  unknown  locality,  both  by  TimMr, 


d  from  Ilmenau  by  Scbeffler: — 

a          h          e  d 

Bed  oxide  of  manganese  Mn Ma    B3'66  84'06  85*62  87  0 

Oxygen  li  o8  11-78  ll-fto  ii  d 

Barvtea  —         0-63  0*67  1*3 

Linio    .  —          —         —  0*3 

Alumina                                  —          —          —  0*3 

Bed  oxide  of  iron  •    .   •    .     —         —         —  i'3 

Silica  —          0*51  0-55  0*8 

Water  1*86       iia  1*67  n 


In  attached  crystals,  ri  uiform  and  botryoidal  masses,  com- 
pact, earthy,  pseudomorphoua  ai'ter  calcito,  ninnpanite  and 
polianite,  in  veins  in  porphyry,  ppieisa  and  otiier  rookti,  in  beds 
with  psilomelane,  hematite,  gothite,  baiyte,  chalybite,  calcite^ 
aragonite. 

Is  found  at  Hmenan,  Friedriehsrode,  Eglersbnrg,  Beinweg  in 
Thuringia^  VorderehrcnBdorf  near  Mabrish-Triibau  in  Monria, 
in  the  Harz,  near  Zellerfeld  and  GoslaTy  and  occaaionalty  at 
Ihlefeld,  pBeudomorphous  aft^  manganite  and  excite ;  at  Jo* 
hann-G^orgenatadt  in  Saxony,  Hirsdiberg  in  We8^ha}ia»  tiie 
Sudelzeche  near  Flatten,  and  many  yeina  of  iron  ore  in  the 
mining  districts  of  Bohemia ;  in  beds  of  chalybite,  espedal^ 
when  decomposed,  in  Stiria,  Carinthia  and  Hessia ;  in  Teina  of 
chalybite  and  hydrous  iron-oxide  in  8ayn,  Strcitberj»,  Horhau^en 
and  Herdorf  near  Siegen,  and  near  Friedewald,  Knorrenberg, 
Bamni  in  Westphalia,  Schnarchenrenth  auti  liirschberj;  near 
iVrzberg  in  Baireuth,  Schwarzenthal  in  the  Riesengebirge, 
Waidhofen  on  the  Thaia  in  Austria,  Konradswaldau  and 
7i<'inerz  in  Sdesia,  Maczkamezo  in  Tranajivaai%  Villa  in 
the  Brazils. 

Varvicite  which,  according  to  the  analysis  of  Phillips,  considts 
of  manganeae  es  s,  oxygen  si  r,  water  6,  is  supposed  to  be  a 
mechanical  mixture  of  pyrolusite  and  manganite, 

121.  POLIANITR— Folianit;  Brathanpt^  Haidinger. 

Prismatic.  011,010 =67°  43' i  101,001  =ai°o'i  1 10,100 =4e^2e'- 

be  90^  0^ 

de  SI  0 

ca  90     0  (fig.  251.) 

ma  46  20 

ha  90  0 
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The  fa<^3  m,  b  are  striated  pamllel  to  tbeir  intersections 
^\"ith  eaeh  other.    Cleavau;(\  Opa<]ne.    Lustre  metallic, 

feeble.  Light  steel-grey.  iStreak  grey,  li  —  6*5... 7*0.  o  rr= 
4-9ss...4'880.  ChemicaL  charactera  the  same  as  those  of  pyro- 
luoite. 

Mn,  mangaiiese  ed'27y  oxygen  86'7S. 

Analysis  of  poHanite  firom  the  Msna  Therssia  mine  near 
Ilattsn  by  Flattner:— 


Bed  oxide  of  manganese  MuMa  < 

.  87*27 

,  1211 

lied  n  \ide  of  iron  and  alumina  , 

•   •  < 

0-17 

032 

Silica  

013 

Is  finind  in  the  Phnxipceolie  and  the  Haria  Thexesia  mine 
near  Flatten  in  Bohemia,  the  Adam  Heber  mine  at  Schneeberg, 
Tannenbocun  Stolln  near  Johann-Greor^enstadt,  Sy)itzleute  near 
Schneeberg,  liiriKjb  near  (jle^  er  in  ^Siixonj,  llie  Jiaeme  Jlardt 
in  Siegen. 

According  to  il;iulhi|ier,  poUanite  is  pseudomurpboua 
braunite  in  the  form  of  pyroiusite. 

122.  CBBDNBBITIL—MangaTilrupferoxyd ;  FanmaTin, 

Oblique. 

Cleavage  very  perfect  parallel  to  the  end  faces  of  an  obliqne 
prism;  less  peitect  parallel  to  the  lateral  faces.  Praetnie 
uneren.  Opaque.  Lustre  metallic  on  the  principal  deavages, 
less  bright  on  the  other  desTsges.    Iron*black.   Streak  VhAf 

inclining  to  brown,    h  =  4*5... 6*0.    o  =  4*89... 6*07. 

In  tlie  nutnins  exfoliates  and  loseH  its  lustre.  Before  the 
blowpipe  with  soda  on  charcoal  yiekld  a  malleable  bead  of 
copper.  With  borax  in  the  outer  flame  forms  a  ^nolet  glass  ; 
iu  the  inner  flame  a  ^een  glass,  which  at  last  heeemuH  red  and 
opa/]ue.  In  nitric  aciil  tlip  oxide  of  copper  (lisM.U  ed,  leaving 
a  black  residue.  Is  n ulily  poluble  in  bydrochioric  acid  with 
eTolution  of  chlorine,  ibrmiug  a  green  solution. 

Analysis  by  Credner: — 

Oxide  of  copper  cu  43  85 

Oxide  of  manganese  MnMa    •    .    6u  73 

Is  found  in  dearable  granular  masses  with  pyrolusite  and 
hauBmannite  at  Friedrichrode  in  Thuringia. 

Crednerite  is  liable  to  decomposition,  in  consequence  of 
which  the  deSTSges  become  more  distinct,  the  colour  changes 
to  a  bhMddsh-blue,  h  is  reduced  to  s*5,  and  e  to  4*7i. 
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123.  ITEMATTTE— Spocular  iron;  PlnlUp^.  ForoliKiBte; 
liau)  .  iihoinbootinnclies  i^iBen-ii«r£^  Mohs.  iiiuziatit|  Hmu- 
nuumf  Uaidiuger. 

BbombohediiiL   100,111  s  57^  do\ 

0  111,  a  oil,  h  sir,  k  sH,  m  su,  I  ill,  r  100,  ^  en, 

J  411,  U  Sll,  X  065,  y  233,  fi  128,  O  t66,  y  ISO,  Oil, 
If  182,  4*  '    111)  P    -^22,        175,  or    16i,  ft    131,  «•  Oil, 

2    231,  A:    021,  ^    031,  t   oil,  ^    4U,  X  4   132,  /i  133, 
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JIG.  356.  flG.  257*  JTIQ.  258. 


Combiiiatioiis.  at^  r»,  on^  rm^  rhq^  roe^  or^^  ur.,n,a^ 
onfif  am„yM,Wf  amu..jf,fi,ffi^  cmea,  omm^  orniq,  cmiffif  mpt„i^ 
r7\7uo-K  nrneir^a^  meyukz^  ambe9,M,Uy  orahetu^  ormhirUy  ornbc' 
saifik.  The  faces  o  iianaDf  smooth  and  plane,  sometimes  stri* 
atedpsaR^ltotbemtenectionswithr/  r  striated  parallel  to  the 
intenections  with  n  ;  y  uneven,  frequently  cnrredy  striated  pa» 
nOel  to  the  intenections  with  u;  e  sometimes  curved,  but  always 
smoetfa ;  \,  h  striated  pan^el  to  their  intersections  with  o. 
Twins.  1.  T\nn-face  o.  2.  Twin-face  r.  Cleavage,  r 
niore  or  less  cliiitiiict ;  e,  traces,  o  is  perhaps  uot  a  true 
cleavage,  but  merely  a  plaike  of  union.  Fracture  conchoidal... 
uneven.  Opaque ;  very  thin  laniiij«i?  are  translucent  and  blood- 
red  by  tmnsmitted  light.  Lustre  metallic,  ft  =  3' 19,  /i'  =  2  82. 
Dark  st  eel -f^rey  ...iron-black  ;  sometimes  iridescent,  excepts. 
Streak  cherry-red...  reddish-brown.  ]5rittle.  "H  =  5*5 ..  .6*5. 
G  —  5*0... 5*3*  Sometimes  feebly  magnetic.  Conducts  elec- 
tricity. 

Infosibla  before  the  blowpipe ;  in  powder  becomes  black  and 
magnetic.  Imparts  a  yellow  colour  to  borax  and  salt  of  phos- 
phorus in  the  outer  flame,  and  a  green  colour  in  the  inner 
flsme.   Is  yeiy  slowly  soluble  in  warm  hydrochloric  acid. 

iron  70*00,  oxygen  BO'OO,  sometimes  with  an  admixture 
oftitiKDic  acid* 
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AnalTMB  of  hematite  from  Taretschthal  bj  t.  Kobell 

!Red  oxido  of  iron     •    .  , 

Protoxide  of  iron .    •    •    «  trace 

Titanic  acid   8*57 

PrutojudiO  oi  mangaueao    «  1*61 

InattacliedcrTBtalfl;  botrjoidal^renifarma&dfibFOiui  manes 
Bcaly,  granular  and  earthy ;  paeudomorphoiia  after  magnetite 
pharmaoonderitey  fluor,  calcite,  gothite. 

Hematite  occurs  chiefly  in  beds  and  veins  in  the  older  rocka 

and  08  an  ingredient  of  some  rocks.    It  is  deposited  hy  euh- 
liinatiou  in  the  crevices  of  active  volcanoes,  not  uiifrequently 
lit  the  present  time  ;   alsn  in  pottery  furnaces  where  salt 
used  for  glazing.    Is  found  1 1 ystallized  in  Elba,  St.  Gotthardt, 
Caravatti  in  the  Grisons  aiid  liiauv  uiher  parts  of  the  Al[>8j 
Framont  in  the  Vosgos,  Altcnlxrg  and  Poberschaii  in  Saxoiiy, 
Cap&o  in  tlic  Brazils,   riiiirnl)crg  near  Flachau  in  Sil/.barg; 
imbedded  in  I  he  liolento  of  the  Meissncr,  near  Hedciuundcn  in 
the  valley  of  the  Wcrra,  St.  Just  and  Tin  Croft  mines  in  (Jorn- 
wall,  Cumberhead  in  Lanarkshire,  Hchabrowski  near  Katha- 
rinenburg  in  Siberia.    Crystals  formed  by  sublimation  are 
found  on  Yesuvius,  ^tna  and  Stromboli,  Puy  de  la  Vache  and 
Puy  de  la  Chopine  in  Auvergne,  Jumilla  in  Muroia,  in  creyices 
of  syenite  at  Meissen  in  Saxony,  Heps  and  Magyar-M^rmany  in 
Transylvania.   It  occurs  in  thin  scales  (micaceous  iron)  in  the 
Pichtelgebirge  in  Bavaria^  Beichenau  in  Bohemiai  Golnits  and 
Dobsclmu  in  Hungary,  in  mica  slate  (itaeohunite)  in  many 
parts  of  the  BrasilSy  near  Tayistock  in  DeTonshirSy  near  Dun* 
keld  in  Perthshire^  Gonstantine  in  Estremadora,  Hawle^  in 
Massachusetts,  Stiria,  Ciuinthia,  Moravia,  the  Har?.,  Sardinia, 
►Siberia.    It  occurs  massive  in  beds  in  Elba,  in  Swedcu  ai  Gcl- 
livara  in  Lulea  l^appmai  k,  Norbcrg,  Orcngcsbcrg,  Langbau- 
shytta;  Kalstadt  mine  near  KragcToe  in  Aorway,  in  the  Harz, 
Salzburg,  the  Tyrol,  Hessia,  Westphalia,  Saxony,  Bohemi/i, 
AViirtemberg,  Lancashir(\  Cumbcrlnnd,  North  America,  Asia, 
Africa.    It  o<;curs  pscuciomorphous  after  t ite  at  inticio- 

nado  in  IMinas  Geraes  in  the  Bimils,  after  calcile  at  Sundwig 
near  Iserlohn,  after  gothite  at  Lostwithiel  in  Cornwall. 

According  to  Mobs  r/  =  94^  B\  while  according  to  Phillips 
ft^  wa  03°  6o',  a  value  agreeing  very  closely  with  the  measures 
obtained  £rom  a  veiy  flood  crystal,  evidently  formed  by  sublima- 
tion, and  affording  tne  characteristic  red  streak  of  hematite. 
The  latter  value  has  consequently  been  adopted  in  the  present 
treatise* 

IThen  the  vapour  of  chloro-chromic  acid|  Ctcfof,  is  kms- 


y ui^L-o  i.y  Google 


289 


Butted  thnrngh  a  red-hot  tube,  the  yapour  is  deeompoeed  into 
dtknne,  oxygen  «nd  oxide  of  chromei  chrome  ee'ee,  oxygen 
acroiy  which  19  deposited  on  the  interior  of  the  tube  in  email 
twin  cryeiaLi,  the  indiridnala  of  which  resemble  tiie  combina* 
tkm  aran  (fig.  264)  of  hematite,  with  which,  ilmenite  and 
corundum,  it  is  isomorphous,  haying  very  nearly  the  samo 
angles.  In  these  crystals  rr'  =  94°  6'.  The  twin  face  is  r. 
They  have  a  perfect  cleavage  parallel  to  the  faces  r.  Lustre 
roetailic,  iuclining  to  adamantine.  Greeniah-blac  k.  Streak 
bright  green.  H  =  9*0.  G  =  6*21.  When  a  Bk-bided  crystal 
of  hematite  was  placed  in  the  tube,  tlu^  oxide  of  chrome  was 
depo^tit^  upon  the  crystal  of  hematite  with  the  faces  and 
ck'avages  of  the  latter  parallel  to  those  of  the  former,  as  hap- 
pens Irequently  in  other  cases,  when  crystals  of  one  of  two 
laomorphoua  bodies  are  deposited  upon  a  crystal  of  the  other. 

124.  IL^MENTTE. — Fer  oxidule  titand ;  Hauv.  Axotomes 
Eisen-Erz;  3Iohs.  Kibdelophan ;  Hauflinann.  limenit,  Crioh- 
tonit;  Haidinger. 

BhombohedrsL   100,111  =  80'. 

o   111,  a   oil,  h  2TT,  I  4TT,  r   100,  e  on,  9  Til,   f  311, 
p   822,  11   I3l,  X   161.    f  truncates  the  edge  or.    The  ibrms 
X  are  ^re^ueutlj  heinihedral  with  parallel  laces. 
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Combinations,  or,  orm^  ore,  om\  oen^  oenn%  olonna,  op,  opl, 
opla,  oplm\  The  ftces  0  striated  parallel  to  their  intersections 
iriihr.  Twins*  Twin*fiiceo.  CteaYBge.  o,  more  or  less  per^ 
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feet;  r,  indistinct.  Fracture  conchoidal.  0|)n(|!ie.  Lustre 
metallic,  imperfect.  Iron-black,  sometimes  passing  into  steel- 
grey.  Streak  black,  in  tlie  variety  from  Spessart  and  8t. 
Gottlmrdt  br^^nl.  Brittle.  H  =  6'0...6*0.  G  «  4*de...6*31. 
More  or  less  magnetic. 

Infusible  before  the  blowpipe.  With  salt  of  phosphorus  in 
the  inner  flame  forms  a  red  glass.  Imparts  a  blue  colour  to 
hot  concentrated  Bulphuric  acid  without  dissolving.  In  fine 
powder  soluble  in  concentrwfced  hydrochloric  acid.  When  the 
solution  is  concentrated  as  much  as  possible  without  being 
decomposed,  it  yields  a  precipitate  of  titanic  add  on  being 
largely  diluted  with  water  and  boiled  for  a  considerable  time. 

Analyses  of  ilmenite  a  from  Gastein,  o  =  4*666... 4'7SC^ 
hj  y.  KobeD,  h  from  St.  Christophe  near  Bourg  d'Oisani^ 
e  =  4*727  (crichtonite),  bv  ^rarignac,  c  from  the  Ilmen  moun- 
tains, e  =  4'76...4'6i  (ilmenite),  bjr  Mosander,  d  £roni  ^go^ 
Bund,  e  =  4*751,  by  H.  Bose ;  e  from  Washington,  e  =  4*96S.«« 
6*016  (waahingtonite),  by  Marignac,  /  from  Spessaiti  e  =  s*e6 
...6*18,  by  V.  Kobell,  y  from  the  Binnenthal  in  Wallis,  ob  6*m, 
by  Bammelsberg: — 

a        bed        e  f 

Titanic  acid  .  .  .  69  OO  52  27  46*92  43*73  22  21  14  16 
Ked  oxide  of  iron  ,  .  4*25  1*20  1074  42'70  69  07  75-oo 
Protoxide  of  iron  .        86  00    4&'6d    87'86    13'67    18'7S    10  04 

Protoz*  mangan.  .  .  1-66  —  278  —  —  ow 
Magnesia   ....     —     —     1*14    —   *  —  — 

Analvses  of  ilmenite  from  the  Dmen  mountains  li  bv  Mo- 
saiider,  i  by  Delesse,  k  from  E^^ersund  by  v.  Kobell,  /  frc»m 
Connect ieut  by  Kendall,  m  from  ddewalla  by  Plantamour,  a 
from  St.  Gotthardt  by  v.  Kobeii; — 
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Titanic  acid    .  • 

46*67 

46*4 

48*24 

26*28 

16*66 

12^ 

}{<'d  oxide  of  iron  . 

1171 

407 

28*66 

61-84 

7125 

Protoxide  of  iron  . 

3537 

141 

;i2'80 

11  32 

4 -84 

Protox.  mangan.  . 

239 

0*26 

O'o 

Mas^nesia 

0'60 

Oxide  of  chrome  . 

0'3b 

tsn  0'5 

Pb  0  2 

ri,  Si,  loss 

1-87 

Analyses  of  ihnenite  o, 
sund,  all  by  Mosander : — 

2>,  Q  from  ArendaL  r,  «, 

0 
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? 
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1 

Titanic  acid    .  • 

20-41 

24*10 

28*60 

80*04 

42*67 

41« 

Bed  oxide  of  iron 

66*28 

68*01 

68*61 

20*16 

28*21 
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Protoxide  of  iron 

10-18 

19-91 

13*90 

2723 

29-04 

Lime     •    •    •  • 

0-33 

0-86 

0*96 

0*60 

0*49 

0-73 

0*68 

1*10 

8*30 

1-88 

1*84 

Oxide  of  chrome  • 

0*44 

0*19 

0*33 

Oxide  of  tin  •  • 

3-64 

0-81 

^« 

0*68 

SQic*   •   •   •  • 

0*80 

1*17 

1-88 

0*81 

1-66 

0-07 

It  is  wapptmei  hy  EL  Boee  and  Soheeier  tfaat  tlie  titanic  acid 
(fi)  reanlta  from  the  oombumtion,  during  the  aoalyslB,  of  the 
blue  oxide  <^  titamum  (ti)  with  part  of  the  oxygen  of  the  red 
oxide  of  iron  (fe),  converting  a  portion  of  it  into  protoxide  of 

iron  (Fe).  According  to  these  views,  the  true  constitution  of 
the  dilibrent  varieties  of  ilmenito  would  be  as  follows 

ft  .     63-69    47  04    42*69    40*89    38*25    20  13    14*01    13*3)  8-58 
.     46*31    62*96    67*41    66*37    61*76    79*67    83*83    86*61  81*48 

Tn  attached  and  imberlili  d  crystals,  pranular  and  lamellar 
ma^Bes,  disseminatod  and  in  anj^ular  or  rounded  f^ains. 

It  is  found  with  dolomite  in  talc  at  Gaatein  in  Sakhiirg 
{om\  oersn')y  Lappach  in  the  Tyrol,  in  miascite  on  Lake  11  men 
near  Miask  in  the  Ural  (ores,  oresn  )^  in  Norway  at  Tredestrand 
in  garnet  (of»,  area),  Friedrichawam  in  zircon-syenite,  Eger- 
simd,  Bamle  near  Krageroe  {oransm)^  ArendaL  in  beds  of  mag- 
netit'C,  Bodenmaia  in  Bavaria^  Bourg  d'Oisans  in  Dauphin^ 
(crichtonite,  the  eombinatbna  contaimng  the  form  p)  in  dmay 
csTitieB  with  qnartZy  albite^  anataa^  brookite»  l^ssait  neas 
ABchaffiBnbnrg,  with  ratile  at  Malomta  near  Klattau  in  Bo* 
hernia^  St.  Gi^hardfey  in  isolated  graina  in  allnmim  at  Iserwiese 
in  the  Bie8engebirge,  in  the  gold  atream-works  at  Ohlapian 
in  Transylvania,  in  the  United  States  at  Washington,  Lichfield, 
"VTesterley  and  Goshen  in  ^lassachusetts,  Essex  in  New  York. 
The  combination  o^ersna  occurs  in  crystals  from  llambui-g  ui 
jSew  Jerseji  in  Mr.  Brooke's  collection. 

According  to  Mobs  rr^  =i94f^  i\  The  yalnes  of  it'  obtained 
hy  Breithaapt  for  Tarietiea  fix>m  different  localitiea  are  aa  foU 

lows  : — - 

MisL»k  .    ,    .    •    94®  it'        Tavetselithal  .    .    93^  62-4' 
d'Qiaana  •   •   •   98   63*6     Tvedestrand  •   •   93  60 

Mohsite  is  perliai^  ihnenite.  Bhombohedral.  o  ni,  a  oil. 
'Fhe  Talue  of  in  mohsite  approaches  to  that  of  ylo  in  hema* 
tite.   If  we  suppose  ifr  to  be  664,  v  will  be  728,  and  c  lo  1 1. 
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CO 


00°  O' 

67  30 

60  SI 

78  18 


9i/ 


86°  62' 
83  38 
106  17 
116  0 


No  cleavage  obiieiTable.  Fracture  con- 
ohoidaL  Opaque.  Lustre  metallic.  Iron-black.  Brittle. 
Scratclies  glass  very  easily.  Not  magnetic.  In  twin  ciystala 
(twin-face  o)  on  quarts  coloaied  by  chlorite.  la  auppoaod  to 
have  been  found  in  Dauphin^. 


125.  COEUNDUM. —  Corundum  ;  Phillips. 
Hauj.  Bhomboedrisqher  Korund ;  Moha.  Tnoi 
mann.   Korund;  Haidinger. 

Bhombohedral.   loo^lll  sb  87^  84'. 


Corindan ; 
rdo;  Hans- 


O  111,  a  oil,  h  211,  /  628,  r   lOO,  d  411,  d  622,  9  122, 

8  Til,  n  laT,  c  a  lo  i,  «o  142,  c  296,  v  165,  m  in, 

0   19?,  V   1  18  il,  p   876,  g   411,  f  6ll. 


no.  268. 


n».  264. 
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riG.  266. 
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io          69°  l' 

pO         68  S 

98  56 

ii"       47  36 

6f'      111  16 

69  44 

IW'       69  94 

89        68  66 

tw'       67  88 

66  68 

iw'      66  0 

Cc'         63  iG 

nnf      61  58 

ra'  43  3 
9r'  49  66 
ra  74  87 
ra       90  0 

Combiiialaoii6.   oa,      ar^  ora^  om,  orzy  om^  oma^ 

ornnb,  obzda,  oartimpf  cameras.  The  £Mse8  o  are 
striated  parallel  to  their  intersectioiiB  with  r,  and  sometimee 
pmllel  to  their  intereeetiomi  with  a.  The  &oe8  of  the  zones 
09  deeply  striated  parallel  to  their  intersections  with  each  other. 
Twin  oTBtals.  Twin-ihce  r;  frequently  repeated  in  parallel 
I^ers.  GlesTage.  r,  (>,  in  nianyTarietiespeifeeti  hat  interrupted. 
The  planes  r  are  frequently  merely  faces  of  union.  Fracture 
(•onrh(>idal. . .imeveu.  Transpareut. . .translucent  on  the  edges. 
Xiuatre  vitreous  ;  o  in  some  varieties  pearly.  ^  =  1*769, 
//  =  r7«2.  Colourless,  white,  usually  blue  or  red,  also  green, 
\  browiL  srev.    Sometimes  ditlerent  parts  of  the  same 

ery:*tal  !»ave  diHerent  colours,  as  blue  and  red,  blue  and  white, 
red  and  wbite.  Some  vai  ietifH  nre  opalescent,  and  show  n  fix- 
rayed  r^tar,  hanng  its  centre  in  the  axis  of  the  crystal,  especially 
when  the  end  is  ground  convex.  By  transmitted  light  some 
varietiea  appear  green  in  the  direction  of  the  axis,  and  blue  in  a 
direction  perpenmcolar  to  the  axis.  On  looking  through  a  blue 
erratal  in  a  direction  parallel  to  ite  colour  is  prussian  hlue 
when  the  light  it  polarized  in  a  plane  perpendicular  to  o,  and 
light  green  when  the  light  is  polarized  in  a  plane  parallel  to  o. 
A  red  ciyatal  Tiewed  in  the  eame  manner  is  red  or  very  light 
Imwn,  aocordW  aa  the  light  ia  pohriaed  hi  a  plane  perpen- 
dieular  or  psraUd  to  i».  h  =9*o.   a  =  8*9S...4*oe. 

Infuaible  befcm  the  blowpipe  either  alone  or  with  soda. 
Soluble  in  borax  and  salt  of  phosphorus  with  great  difficulty, 
but  perfectly,  farming  a,  transparent  glass.    With  aolution  of 

M  2 
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cobalt  in  the  outer  flame  becomes  blue.  With  bimilphate  of 
potash  iu  a  j)latiuuiii  ca|)sule  over  a  spirit  lam])  it  melts  into  a 
maas  which  is  perfectly  soluble  in  ^\:lter.  liot  acteil  upon  by 
acids.  Fusible  into  a  cleavabie  mass  in  the  iimue  oi'  the 
oxyhjdrogea  blowpipe. 
••• 

AI»  aluminium  63  ig,  oaqrgen  4S'8I» 

Analysis  bj  Kkproth;— 

Altmuna  98*6 

Bed  oxide  of  iion   •   •  ro 

Lime  0*5 

In  imbedded  crystals  and  in  deayable  maaaes. 

The  transparent  blue  and  red  Tarieties,  called  sapphire  and 
ruby  respeetively,  are  principally  found  in  gravel  and  river- 
sand  at  Matura  and  Satfraganjj  in  Ceylon,  iu  the  CapeiuLi 
mountains  twelve  day^'  journey  irom  Syrian  in  Pe<?u,  at  llohen- 
stein  on  the  Elbe,  l8er\N  iese  and  Podsedlit?.  in  Bolu  niia,  Puy  in 
France.  The  varietv  which  occurs  imbedded  in  rmi^h  (*TT*4taIs 
nud  eleavable  masses,  opaque,  and  of  a  dull  cnluur,  called  co- 
rundum, occurs  at  Canton  in  China,  l^attagaumaua  in  Ceylon, 
Permetty  in  the  Camatic,  ^lysore,  iu  the  Ural  in  the  amileioaa 
sands  of  Slatoust  among  blocks  of  fine-grained  felsjpar,  and  in 
^iranite  near  Miaaki  in  felspar  at  Mozzo  in  Piedmont,  in  magnetie 
uon  ore  at  G^lliware  in  Sweden,  Lapland,  at  Newton  in  New 
Jersey,  in  INTaryland  and  Connecticnty  in  the  valley  of  Chft* 
mounixy  in  dolomite  at  Campo  homgo^  in  basalt  at  Nied» 
mendig  on  tbe  Bhine.  The  granular  and  massiye  Tsriety,  eafled 
emery,  is  found  at  Ochsenkopf  near  Schwanenberg  in  Saxony 
in  a  bed  of  tale  in  mica  date,  in  rounded  masses  in  Nazos, 
Italy,  Spain,  in  great  abundance  on  the  summit  of  Gumuehdagh 
near  Gumuchkeny  about  twelve  miles  to  the  eaat  of  Ephebufi, 
and  between  Eskihissar  and  IVIelas  in  Asia  Minor. 

The  combinations  oanin^^  oani^vgs,  and  indistinct  traces  of 
the  form  i  were  observed  in  crystals  in  Mr.  Brouke's  ct  Ih  tiion. 
The  faces  of  the  zoTie  oa  between  n  and  a  are  striated  to  such 
an  extent  that  it  is  extremelv  dilheult  to  distin^juish  true 
reflexiim^^  from  diff'metion  images,  in  observing  with  the  reflec- 
tive goniometer;  consequently,  the  determination  of  tlie  faces 
in  this  zone  is  liable  to  considerable  uncertainty.  Besides  tbs 
forms  enumerated  above.  Mobs  gives  6  ii  I  (5 11  =  47^  ts^* 
and  Hausmann  tbe  forms  5  17  7  (6  17  7,iii  =  ss'),  9  17  il 
(s  17  13,111  =  61®  SsO-  Some  of  the  crystals  in  Mr.  BtocMa 
collection  appear  to  sbow  traces  of  tlie  forms  S  is  7  (a  IS  f^ll^ss 
71^         S  U  7  (8  U  7,1U  =  76''         1  IS  Is  (l  U  1%1U  H 
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85**  8</).    The  existence  of  these  forms  is,  liowerer,  for  the 
above  mentioned,  extremely  doubtfuL 


126.  PEEICLASE.— Peridasei  Dufirenoy.  Periclaa  j  liuus- 
mami,  ILudiuger, 

Cubic* 

a  100  dearage,  o  ill. 


aa'       00°  (/ 
oo'        70  83 
oa        64  44 

CleaTBge.  0,  very  perfect.  Tmm- 
jMimt.   Lustro  Titreoufl.  Dark  green. 

H  =  6*0.     o  =  8*7*. 

Infosible  before  the  blowpipe.  In 
powder  aolnble  in  adds. 

magnenmn  erso,  oii^gen  $8*80. 

Analyiee  a  by  Scacehi,    c  by  Damonr 

a  b  e 

Kagnesia  •  .  ,  60*04  08*67  01*18 
Ftotoiide  of  iron  •    8*56  6*89  6-67 

Insoluble  matter  .  0'86  2*10 

Waa  found  on  Monte  Somma  near  Naples. 


127.  QUARTZ. — Quartz  ;  PhilHps.  Ehomboedriscber 
Quarz.  j  Mohs.    C^uaiz  j  iiau.^ ,  Kausaiuim,  Haidinger. 

BbombohedraL   100,111  =  61°  4/. 

a  111  twin-ftce,  a  oil,  k  11  i  7,  r  jeo,  z  Tsa,  #  i^» 
i    on,  d  411,  fi  18  i  5,  l^lii,  X   611,  m  722,  y  8I1, 

/  83^,  f  13  6  5,__A  433,  0  l3  8  8,  p  744,  V  J^6  6  8,  0?  412, 
^  10  2  5,  If  814,  t  4  112,  d  n  'J2  7,  7^  10  14  5,  e  452, 
IT  n  10  7,  £  16  17  8,  /i  221,  /t  ba4,  4  2oI,  d  22  19  2, 
If    11  14  2. 

The  forms  %  0^  jr,  t^,  s,  f ,  0, 2^,  ^,  /i,  »  are  hemihedral  with 
asymmetric  fiu!»8,  occurring  in  one  raly  of  the  two  sones  r^/^, 
r^'zb^  and  in  the  same  alternate  lunee  between  hj  h'\  h\,.. . 
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The  forms  rj,  ^  are  also  hemihedral  with  asymmetric  faces.  The 
faces  o,  k  appear  upon  the  edges  of  the  six-sided  prism  bb'\ . . . 
on  which  r,  or,  y  do  not  occur. 
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CcMnfainatioDS.  hrzi^  hrsnpx,  hrz^,  5f«X»,  imaftm, 

hrzix^  brzeSf  hrz^,  hrttCsP,  hrzpfx^  brzpx,  brzhmfipuq^  hrzipflmsekf 
lr2yfhmtS3C,  hrzytsx,  brzfimlpUy  hrifthmicqTU.  The  fucea  h  stri- 
ated parallel  to  their  intersections  with  the  faces  r;  x  fre- 
qiientlT  dull,  and  emaller  thiui  r ,  X  and  sometimes  y  and  u 
fouL;li.  Twuiii.  1.  T Will- face  o.  The  individuals  are  firequently 
unit  I'd  111  such  a  manner  as  to  present  the  appearance  of  a 
single  cr}'stal.  The  Ikces  ^^y,  «...are  sometimes  seen  on  each 
angle  of  one  end,  or  of  botit  ends  of  the  twin  crystal,  or  on 
three  alternate  angles  of  one  end  and  the  other  three  alternate 
angles  of  the  other  end.  The  hemihedral  forms  of  the  two 
individiials  are  usiially  of  the  same  kind ;  aometimee,  howeveri 
they  are  of  different  kinds.  The  line  of  loparatBon  of  the 
two  individuals  is  sometimes  very  irregulari  as  in  fig.  276, 
where  the  faces  %  are  distinguishable  &om  the  &ces  r,  bj  the 
vptBaiBj  q£  their  sm&oe^  the  former  being  covered  with  iire- 
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hilarities  reBciiibling  drops  of  liquid.  The 
fight  reflected  from  r  is  reddiab,  that  from 
z  greenish.  When  breathed  upon  r  be- 
comes  dark  yellow,  9  Tioilet.  In  many 
instances  the  fiMies  z  are  duIL  2.  Twin- 
faoe  {.  The  axes  of  the  Wo  rhombohe- 
drons  make  with  each  other  an  angle  of 
84  a  i'.  3.  Twin-facer.  The  axes  of  the 
two  rhombohedrons  make  with  each  other 
an  angle  of  lua^  ai'. 

Cleavage,  r,  ^,  interrupted.  Fracture  conchoidal...8plin^ 
tery.  Transparent... translucent.  Lustre  vitreous;  in  some 
Tarieties  inehning  to  resinous  on  surfaces  of  fracture. 

The  optical  properties  are  peculiar,  the  wave  surface  being  a 
sphere  and  a  prolate  spheroid  the  axis  of  which  is  a  little  less 
than  the  radius  of  the  spherical  surface.  The  indices  of  refrac- 
tion of  rajs  corresponding  to  Fraimhofer's  lines  are  : — 


B   .  . 

,    .    «  1*04090 

I'SMSO 

0   .  . 

•    .  1-64181 

1-56085 

D  .  . 

•    «  1*S4418 

1*66898 

B   .  . 

.    .    .  1*S4711 

1*66681 

P  . 

,     .     .  1*64965 

1*66894 

Q-   .  . 

1  "05126 

1-56365 

.    .    .  1*66817 

If  a  plate  of  quartz  bounded  by  planes  perpendicular  to  the 
axis  of  the  rlioinbohcdron  be  placed  in  a  polarizing  apparatus,  the 
diameters  of  the  coloured  rings  will  be  seen  to  vary  vn  turning 
the  analyzer  (the  tourmaline  plate,  ^NicoFs  prism  or  r(  tlector  nf 
blackened  'jIhh^  ncan  st  to  tlie  eye)  round  its  axis  ;  and  the 
direction  in  which  it  must  be  turned  to  enlarge  the  rings  is 
found  to  depend  upon  the  situation  of  the  hemihedral  faces^ 
when  they  occur.  W  ith  a  slice  of  crystal  in  which  either  of  the 
faces  V,  X,  in  the  zone  bz\  is  situated  as  in  figs.  270,  273,  268^ 
the  aiis  of  the  polarizing  instrument  being  horizontal,  the 
upper  part  of  the  analyzer  must  be  tiumed  to  the  obemet^a 
left  hand  to  make  the  rmgs  dilate.  With  a  slice  of  a  crystal  sA 
whicb  either  of  the  fiices  %  y,  in  the  sone  hsl^  is  sitostoi 
as  in  figs.  £7i,  273,  274,  the  upper  part  of  the  analyser  must  be 
turned  to  the  obser^er^s  rigat  hand  to  make  the  rings  dflate. 
When  the  emergent  light  is  polarized  by  transmission,  the 
incident  lij?ht  beint^  circularly  polarized  and  the  emergent  light 
plane  ^ulan/ed,  coloured  ^pirals  are  seen  having  tlie  ft>rm  of 
fig.  277  or  a78|  according      the  slice  \a  token  from  a  ciygUL 
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like  fiiz.  270  or  271.   When  the        jrio.  277.  XIQ.  278* 

incident  light  is  plane  polarised 
and  the  emei^ent  light  circo- 
krij  poLirised,  the  apirala  re* 
iimb^  fig.  278  or  877,  accord- 
ing as  the  slice  ia  taken  from  a 
c^tal  like  fig.  S70  or  971. 
When  the  emergent  light  is  polarised  hj  reflexion,  the  incident 
l%ht  being  circolarlj  polarised  and  tiie  emergent  light  plane 
pohiriied^  ciystals  S70,  S7l  produce  spirals  resemUing  figs.  978, 
177  re^ectiTelT.  When  the  incident  light  is  plane  polarized 
and  tfe  emei  <,eiit  light  circularlj  polarized,  crystals  270,  971 
produce  spirals  reseniblmg  figs.  277,  278  respectively. 

The  purple  variety  of  quartz,  called  amethyst,  is  frequently 
composed  of  alternate  layers  having  opposite  optical  |)r(«perties, 
and  exLubits  traces  of  this  structure  in  a  kind  of  rippled  fracture. 
"When  a  slice  of  ainethvi^t  or  of  a  twin  crvstal,  bounded  bv  planes 
perpendicular  to  the  axis,  is  placed  in  n  polarizing  appamtus, 
at  such  a  distance  as  to  be  distinctly  seen  by  the  observer,  the 
portions  of  the  individuals  of  which  it  consists,  may  be  dis- 
tinguished horn  each  other,  when  they  haTe  opposite  optical 
properties,  by  a  difference  of  colonr* 

When  the  planes  of  polarisation  and  analjsation  are  peipen- 
dicolar  to  each  other,  the  centre  of  the  rings  is  not  dark,  as  is 
the  case  with  any  other  uniaxal  ciystal.  Using  homogeneous 
light,  the  centre  oeoomes  dark  on  turning  the  imaljsing  plane, 
in  tfauB  direetion  which  enlai^  ttie  rings,  throogh  an  angle  pro> 
porfeional  direcHj  to  the  thickness  of  flie  diee,  and  inrersely  as 
the  SQQSie  of  the  length  of  the  undulation  of  the  light  employed* 
The  SSoB  of  q[iiarfcs  being  o*04  inch  thick,  the  eentre  becomes 
daHt  for  difierent  colours,  on  turning  the  analysing  plate  through 
the  following  angles 

Bed       .   .  «  19^*00  Bine  .  •  t  •  S9^-ai 

Orange    •   •   •  91  '40  Indigo  ,  .  •  96  '18 

Yellow     ...  94  -co  Yiolet  •  .  •  •  40  '86 

Green  ....  27  '86 

Colonrlefls,  white,  violet-blue^  rose-red,  dove-brown,  apple- 
green.   Streak  white.  H  =  7U   0  =  9*5.. .9*8;  for  the  pure 

varieties  o  =  2*e6. 

Infusible  before  the  blowpipe.  Exposed  to  tlio  \hime  of  the 
ojyhydrogen  blowpipe  it  melts  so  that  it  may  be  drawn  into 
fine  threads,  and  is  volatiliaed.  AVith  soda  fuses  with  intu- 
mescence into  a  clear  glass.  Insoluble  in  all  acids  except  hy- 
drofluoric acid.  Two  pieces  rubbed  together  in  the  dark  emit  a 
phosphorescent  light  Mid  a  fiiint  empyieumatic  odour. 
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Si,  ailicon  48*(M,  oxygen  51*96. 

Analyses  a  of  transparent  colourless  quartz  by  Bucholz,  h 
of  a  purple  variety  (amethyst)  by  Bose,  e^dof  &  green  Tariety 
(prasem)  by  Beudant,  e  of  red  oompacfe  quarts  fiom  Sundwich 
near  Iserlohn  by  Schnabel : — 

a  h  e         d  6 

Silica  M-a?       07*60       a6'86       9484  9493 

Alumina     ....  trace  O'SS       0*41       0*47  0*48 

Bed  oxide  of  iron  •   •  —  0*60  (f»  a*66       3*64)  S*9« 

Oxide  of  manganese  .  —  o*»  da  roo      —  — 

Magnesia   ...»  —  0*07  H  I'oa  o^ 


According  to  Fuchs,  the  rose  quartz  from  Eabenstein 
Bodtumaiji  owes  its  colour  to  the  presence  of  from  i  to  1*6  per 
cent,  of  oxide  of  titanium.  The  purple  colour  of  some  varieties 
of  quartz  (amethyst)  was  gt^uerally  supposed  to  be  produced 
by  manganese.  It  wa^,  however,  obsened  by  Heintz  that  a 
Ter\^  dark  purple  amethyst  l  ontained  less  than  coi  per  cent,  of 
manganese,  and  that  it  lost  its  colour  at  about  250^  C;  the 
colouring  matter,  therefore,  cannot  be  manganese.  In  loo  parts 
of  a  light  purple  amethyst  he  found — red  oxide  of  iron  0-0197, 
lime  0*0236,  magnesia  o  oisa,  soda  0'4id.  The  discoloration  by 
beat,  and  the  presence  of  soda,  are  oonsideired  fiivourable  to 
Poggendorff's  conjecture  that  the  colour  of  amrtbyst  is  due  to 
the  presence  of  a  small  quantity  of  ferric  acid. 

In  attached  uid  imbedded  crystals,  globolary  renifoim  and 
Btalacfcitie>  fibrous,  compact:  Also  pseui£ymorpliOtts  after  datbo- 
Ute,  baryte,  fluor,  gypsum,  cakite,  barytooalcite^  dolomite, 
scheelite,  galena^  cerussite,  hematite,  p^te,  chalybite,  pyro* 
morphite.  The  crystals  sometimes  contun  capillary  crystals  of 
epidote,  amianthus,  amphibole,  rutile,  antimonite,  thin  scales 
of  mica,  chlorite,  silver,  copper,  miapickel,  argentite,  pyritc, 
pyrargyrito  and  proustite,  pyrolusite,  hematite,  gothite,  mag- 
netite, kyanite,  stilbite,  tourmaiine,  topas,  ealoite,  bitumeu  or 
drops  of  very  expansible  liquids. 

A  variety  of  light  brownish-red  or  greenish-grey  cnh)nr,  pene- 
trated by  amianthus,  and  exhibiting  a  piny  of  light,  is  ealied 
catseye.  Avantunne  contains  numerous  minute  fissures,  which 
reflect  many  bright  points  of  light.  Chalcedony  appears  to  be 
an  intimate  mechamod  mixture  of  crystalline  and  amorplioQS 
quartz,  botryoidal,  reniformy  stalactitic.  It  is  called  camelian 
when  of  a  red,  yellow,  or  brown  colour ;  plasma  wiisn  dark 
green ;  chrysc^irase  when  of  an  apple-green  colom%nrodiieed 
by  the  admixtore  of  i  per  cent,  of  oxide  of  nickel  Heliotropa 
is  a  mixbixe  of  obalcedony  witb  eartby  dilorite.  It  is  dark 
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greon  with  red  or  yellow  spots.  Clialcodony  in  alternate  layers 
of  du!«  Tf^nt  colours  is  called  onyx,  la  irregular  layers,  or  con- 
tainiug  dendritic  markingB,  it  is  caUed  agato.  flint  is  a  yariety^ 
of  chalcedcmy  found  in  nodulea  in  the  upper  chalk.  Jasper, 
fliziity  ala^  and  homstone,  ue  TaricmafynxSknired  niiztoea  of 
q[iiarts  with  alumina^  limOi  carbon,  oxides  of  iron,  manga* 
nese^  Ac. 

Quarte  ocean  as  an  eeaential  oonstitiient  of  Tariooa  toAb,  as 
gnnite,  gneiss,  mica  ahitey  tq^  rook.  The  finest  eiTstals  are 
foimd  in  the  moontains  of  Switserland,  the  lyiol  and  Salaborff, 
Dauphine,  Madagascar,  Ceylon  and  the  Biasils ;  smaller  ci7Btfl& 
at  Quebec;  imuanted  in  dnii^  carities  in  gnuinhM*  lim^rtone 
at  Oarrara  in  Italy ;  isolated  in  the  county  of  Marmarosch  in 
Stmgary ;  of  a  brown  colour  in  many  places  in  Boliemia,  iu  the 
IVTome  niouTit  htis  in  Ireland  aud  in  Siberia  j  of  a  p:ilu  violet-blue 
iu  iiiUkgaiy.  tlu'  ryrol  and  Siberia;  the  purple  variety  called 
amethyst  in  limitary,  rorkura  in  Transylvania,  Siberia,  the 
Tirazils,  in  niany  parts  of  India  and  Persia,  in  pebbles  m  Ceylon ; 
iu  tbe  llai  z,  Saxony,  Silo**ia,  Scotland,  Spain,  &c.,  in  veins,  and 
in  agate  balls.  A  roso-n  d  variety  is  found  at  "Rabensteiu  near 
Zwiesel  in  Bavaria,  niul  in  Siberia  ;  of  paler  colour  at  Konigs- 
werth  in  Bohemia ;  milk-white  in  Norway,  Greenland,  Spain, 
JfVanoe.  Chalcedony  is  found  in  Trevascus  mine  in  Cornwall, 
Haytor  ia  Devonshire  (pseudomorphous  after  datholite),  Scot- 
land, Greenland,  Iceland,  the  Faroe  islands.  Agate  in  the 
cavities  of  amygdaloidal  rocks,  at  Oberstein,  near  Yioenza^  in 
Hongaiy  and  TransylTaniay  Chenmitz,  Freybergi  Schneeberg  in 
Saxony,  and  in  Tarious  places  as  the  substance  of  petrifactions. 
OameUan  in  Arabia^  India,  Surinam,  Siberia.  Hint  in  nodules 
and  small  beds,  enclosing  sponges,  alcyonia,  eehinites  and 
other  fossils,  is  found  in  tiie  chalk  fonnation  in  the  islanda  of 
Bugen,  Moen,  Jutland,  England,  the  north  of  Ireland,  Cham* 
pagne  in  France,  the  south  of  Russia,  &c. 

The  forms  rj^  ^,  0,  {  were  obsened  by  ^Ir.  Brooke  in 
crystals  in  bis  collection.  Tor  the  description  of  tlic  other 
forms,  the  editors  arc  indebted  to  G.  Ilose*8  Memoir  on  the 
CrysUillization  of  Quartz,  in  the  *  Berlin  Transactions  for 
18^*  communicated  to  them  by  the  author* 

OPAL— Opal;  Phillips.    Qnarz  resinito ;  Ilauy.  Un- 
theiibarer  Quarz ;  Mohs.    Opal;  Hausmann,  Haidinger. 

Amorphous.  Fracture  conchoidal.  Transparent... trans- 
lucent. Lustre  vitreous,  in  somoTarictiea  inclining  to  resinous. 
Golourlessy  white,  yellow^  red,  brovui  green,  grey,  black.  Streak 
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white.  Some  varieties  exliibit  a  beautiful  play  of  colours*  Yeiy 

brittle,     H=  5*5. ..6*6.     O  =  1'9...2*3. 

Tlio  variety  called  hyalite  is  lr;iFi8parent...8cmitraii;»parent ; 
colourless;  renifonn,  botryoidal.  Fire  upal  is  transparent ;  red, 
yellow,  suiuutiiaes  iridesceut.  ^oble  opal,  seuiitransparent... 
translucent ;  milk-white,  yellowish-white,  exhibiting  a  play  of 
colour*?,  Couinion  o])al  hIiows  no  play  of  colonrfl.  Smiiopal 
is  dull  and  opaque.  Cnscliolong  is  wnite  and  opaque,  bilu-eous 
sinter  is  deposited  in  tibrous,  renifonn  and  botryoidal  masst^ 
by  yariouB  hot  springs.  Hyrophaue  imbibes  water  readilyt 
and  becomes  more  transparent  in  consequenoe. 

In  the  matrass  yields  water.  Before  the  blowpipe  decfcpi* 
tates,  is  infusible.  Is  dmost  peifectly  soluble  in  a  cold  bchu* 
tion  of  caustic  potash.  In  other  xespectSy  the  chemical  chane- 
ten  aie  the  same  as  those  of  quarts. 

Consists  of  amorphous  silica  with  from  6  to  IS  per  cent* 
of  water,  and  small  quantities  of  red  oxide  of  iron,  alumina^ 
lime,  magnesia,  potash  and  sods. 

Annlyaes  of  hyalite  a  from  Frankfort  on  the  '^faiT^^k  by 
Bucholz,  h  from  Hungary  by  Bendant,  c  frum  Waltscb  in 
Bohemia  by  Schaflgotsch,  of  the  red  or  yellow  variety  called 
fire  opal  d  from  ^mapan  in  Mexico  by  Klaproth,  oif  noble 
opal,  exhibiting  a  play  of  colour  e  from  Cscberwenitsa  in  Hun- 
gaiy,  of  yellow  <^/from  Telkdbuiy%  both  by  Klaproth : — 


a 

h 

e 

d 

0 

/ 

92*00 

Si'sa 

96*8 

02  00 

800 

Bed  oxide  of  iron  • 

0-8 

086 

1-0 

O'S 

Water  •  •   .  » 

e-sa 

8'68 

8*0 

775 

10*0 

8*0 

In  hyalite  from  Zimapan  in  Mexico  the  loss  by  ignition  wns 
found  to  be  2-5... 2*9  per  cent.;  in  siliceous  sinter  from  the 
Geyser  io*o  per  cent. 

Analyses  of  opal  y  from  Frankfort  by  Stncke,  h  from  ^fo 
ravia,  i  from  Paris  (memlite),  both  by  Klaproth ;  k  Ironi  Cas- 
tella  Monte  by  Bendant ;  wood  opal  (forming  the  substance  of 
fossil  wood)  /  from  Oberkassel  by  E.  Brandes ;  hydrophane  m 
firom  Hubertsburg  in  Saxony  by  Klaproth : — 


9 

h 

• 

f 

III 

Silica    •    •    .  . 

82-75 

85*00 

85o0 

03*9 

93  IK) 

93- 13 

Ahirnina 

3'50 

3-00 

1*00 

013 

1*68 

Ecd  oxide  of  iron 

300 

1-75 

0  60 

(Mg  0*3) 

0*87 

Lime    «    •    •  • 

025 

0*50 

0*4 

Water  .    .    .  ♦ 

1000 

8*00 

11  00 

ei 

618 

8-85 

Carbon  •   •   •  • 

100 

(088 

bttominoufl  oil) 
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fl 

0 

P 

9 

r 

8b-73 

96*82 

83*73 

84*43 

94-01 

00'20 

0*99 

0*80 

3  07 

1*70 

1*85 

0*26 

9*58 

1*91 

4-11 

1*48 

0*40 

0*67 

1  06 

0*86 

0*40 

006 

1*67 

070 

solpbttiio  ad 

4  o  ai 

0*07 
006 

—  1 

^  0*92 

0*80 
0*00 

776 

a-47 

11*46 

7*88 

4*10 

r7a 

ADaly^<?t*  of  fipe  opal  n  from  the  Faroe  islands,  of  the  opa/|ue 
Tsnetv  called  caschoioug  o  from  the  Faroe  islands,  bulh  by 
Foniiaiiiiiipr.  p  from  Meronitz  in  Bohemia  by  Wertheim,  sili- 
ceoii:?  Miller  q  from  Icekuid  l)v  Forolmnimer,  r  from  Iceland  by 

Kemeu,  of  semi-opaL  s  horn  bciuii'enberg  near  Gieasen  by 
Wxightfiou: — 


SOiea     .    •    .  , 
Alumina 

"Red  oxide  of  iron 
Magnesia  •    .  • 
Tjime     •    •    «  • 
Potash  ....  1 
Soda  ...•./ 
Water  .... 

Occim  maaaiTe  and  diaaeminated ;  in  botry oidal  and  lenifonn 
concretions ;  also  aa  fossil  wood.  Hyalite  is  found  near  Franc* 
fort  on  the  Maine,  on  the  Kaiaeratuhl  in  the  Breiagan,  in  por- 
phyry  near  Sehemnits  in  Hungary,  in  Sileaia  in  mary  placea 
ou  quarti  rock  and  serpentuie,  in  Bohemia  near  Waltsch  on 
baaalt,  in  the  ialanda  of  lochia  and  Graziosa,  in  Mezii 
SQioeoua  ainter,  a  product  of  hot  springs,  ia  found  ineruating 
TegetaUe  matter  at  the  Ghysera  m  Icdand,  and  in  Italy. 
The  Tariety  of  opal  which  exhibita  a  play  of  colours  is  found 
in  porphyry  at  (^serwenitsa  between  Kaachau  and  Eperiea  in 
Hu!i;^ary,  at  Zimapan  in  Mexico,  in  the  amygdaloid  of  the 
Faroe  islands  and  in  Iceland.  The  common  opal  is  fouiul  at 
Telkobanva  not  far  from  E^)eries,  nud  other  places  in  Hungrary, 
at  Pemsteiu  and  Smrczek  in  jMuravia,  Is  icmczitz  and  Budweis 
in  Bohemia,  Frankenstein,  Kosemiitz  in  Silesia,  Iceland 
and  Greenland.  Wood  opal  is  fuimd  at  Kremnitz,  Libethen, 
Telkobanya  in  liini^;;iry,  and  in  many  parts  of  Transylvania,  in 
great  stems  in  sandritoiio  ;  at  Bilin  in  Bohemia,  the  Siebenge- 
birge,  Hoentwiel  in  ^uabiai  near  Ahrweiler,  in  France  and  in 
Narth  America. 


120.  YALENTINITE.— Oxide  of  antimony  ;  Phillips.  An- 
timoine  oxid^ ;  Hauy.  Prismatischer  Antimon-Baryt ;  Moha. 
Antimonbluthd;  Haulwnann.   Yalentinit;  fiaidinger. 

PriamatiG.  oii,oio=:i6°  as' ;  ioi,ooi=64'^  44' ;  110,100=68''  29'. 

a  100,  8  10.3,  r  101,  V  401,  m  110,  x  211.  The  iaces 
«y  ^  truncate  the  edge     ;  9  truncatea  the  edge  ra. 


OXID£S,  £AfiIU6^  AXD  ACIDS. 


m  10^  2' 
ra      86  le 

#0        64  46 

W      169  66 
r/      100  S8 
60  S8 

Combinations,  tm^  nvM^  rmno.  The  faces  r,  «  cun  ed ;  a, 
smooth  and  phme ;  m,  sometimes  rough,  but  plane.  ClesTsge. 

Teiy  perfect.  Fracture  not  observable.  Semitrsnsparait.*. 
translucent.  Lustn  Lclamantine,  especially  on  the  curred 
faces ;  a,  pearly.  White,  nassing  into  grey,  yellow^  brown  ami 
red.   Streak  white.   Sectue.   h  =  8*6.. .S'O.   0  =  6*666. 

In  the  matrass  it  sublimes  oompletdy.  Melts  very  easilf 
before  the  blowpipe,  sublimes  and  »nrms  a  crystalline  deposit 
on  the  charcoal.  Is  reduced  in  the  inner  flame,  especiaUy  when 
mixed  with  soda  and  cyanide  of  potassium,  ana  colours  ^le 
iLime  green.  AV  iih  borax  it  foriiis  a  glass  whicli  is  yellowish 
while  hot,  but  becomes  almoj^t  colourless  un  cooliiic^.  It  i.-i 
readily  soluble  in  nitr  luuriatic  acid.  It  is  precipitated  JDrom 
the  solution  on  the  addition  of  water. 

.>• 

8by  autimouj  84  32,  oxygen  15*68. 

Analysis  of  valentinite  from  Wolfiicli  by  Suckow  :— 

Oxide  of  antimony  sb     ♦    .  ui  7 

Eed  oxide  of  iron  .   •   .   •  rs 

Silica   0'8 

Antimony   6*8 

Yalentinite  occurs  generally  in  tabular  and  acicular  crystals, 
in  diverging  groups  of  crystals ;  more  rarely  in  gramilar,  co- 
lumnar or  lamellar  masses  ;  as  a  thin  crystalline  coating  on 
other  minerals ;  pseudomorplious  alter  anliinony. 

It  is  found  at  Przibrani  in  Bohemia,  Brituusdurf  in  Saxony, 
Pemek  near  Malaczka  in  Hungary,  Wolfach  in  the  Bi^eisgau, 
Horhausen  in  Nassau^  AUemont  in  Dauphine. 

Oxide  of  antimony  is  dimoiphous.  Octahedral  as  well 
prismatic  crystals  are  obtained  in  smelting  some  of  the  oies  of 
antimony,  and  also  from  a  solution  of  chloride  of  antimonj  in 
boiling  carbonate  of  soda.  When  sublimed  at  a  high  tempera* 
ture,  the  crystals  belong  to  the  prismatic  system ;  subUmed  s8 
a  low  temperature^^  it  cr^rstaUuEes  in  octahedrons.  A  snhilawi 
of  antimomc  oxide  in  boilmg  sodaCEystaUiMS  in  octahedraM  as 


fie.  878. 


68^  88' 

mnf    48  9 

sa  69  48 

s:^  74  28 

WXf'  100  16 

«V  166  17 
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cooling  in  close  vessels.  If  boilinc^  acid  "hvdrochlornte  of  anti- 
monic  oxide  be  added  to  a  boiUu^  solution  of  carbonate  of  soda, 
primfttic  orystalA  of  antimomc  oxide  are  obtained* 

180.  SENAIBMONTITE.— H,  de  Senarmont.  Amiales  do 
Chimie.   Avril.  1851, 

Cabic. 

O   lU.  980. 

Wf        70°  82' 

Cleavage,  traces.  Fracture  im- 
ercn,  lamcl1:ir.  Transparent.. .translu- 
cent. Lustre  resinous,  inclining  to  ada- 
mantine. Colourless.  Streak  white. 
H  less  than  3.    g  =  6'22...6'ao. 

Chemical  characters  the  same  as  those 
of  Taleiitiiute. 

Bby  antimony  a4'SS|  o^gen  16*68. 

Is  found  in  attached  crystals,  granular  and  compact  masses, 
at  Sen.na  near  the  source  of  the  Ain-el-Bebbouch  in  the  province 
of  Conbtaatine  in  Algiers. 

* 

181.  AESEXITE. — Oxide  of  arsenic ;  Pliillips.  Arsenic 
oxide;  Hauy.  Oktaedrische  Arsenik-baure;  Mohs.  Arsenik- 
bliithe;  Hau^mann.   Arsenit;  Haidinger. 

Cubic. 

o  111. 

0(f        lip  82'  (fig.  280.) 

Cleava  i]^e.  o.  Fracture  conchoidal.  Transparent ...  opaque. 
Lustre  ritreous,  inclining  to  adamantine,  /u  =  I'su.  AVhite; 
jellow  or  red  when  mixed  with  realgar.  Streak  white.  ii;sl*6. 
e  =  8-6M. 

Before  the  blowpipe  on  charcoal  is  volatilized ;  with  soda  on 
dtarooal  emits  a  smell  of  garUc.  In  the  open  tube  sublimes  in 
small  octirfiedioiia.  Heated  in  contact  with  a  splinter  of  char- 
coaly  or  better  with  a  mixture  of  soda  and  cyanide  of  po* 
tncninm;  in  a  dosed  tube,  metallic  arsenic  sublimes.  Slightly 
BoIaUe  in  water.  With  h^drodiloric  acid  on  a  plate  of  copper 
leatea  a  grey  metsUic  coatmg. 
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Ab,  arsenic  76*74,  oxygen.  S4*S6. 

In  ciystals,  crystalline  crusts,  and  columnar  masaeSy  stalid* 
titic,  earthy,  investing  other  minerals. 

It  is  probably  produced  by  the  decomfKMntion  of  oree  coft- 
taining  arsenic,  m  veins  with  metallic  arsenic,  rmlgar,  pntustite, 
galena,  &c.  It  is  found  at  Joachimsthal  iu  Bohemia,  Kigpnil' 
in  Transylrania^  Bieber  in  Hanau,  Markireb  in  AlaMw^  An* 
dreasberg  in  the  Hars,  G^istaui  in  the  Pyrenees. 

Sublimed  at  a  high  temperature  in  dose  yesseb  arsenioas 
acid  is  amorphous,  glassy  and  perfectly  transparent,  e  =  S*7SSI. 
Eiposed  to  the  air,  it  gradbaUy  becomes  ciTstalline  and  opaque. 
A  solution  of  glassy  arsenious  acid  in  warm  hydrochloric  acid,  on 
cooling,  deposits  erystals  which,  as  they  form,  were  obi^ened  bj 
II.  liose  to  become  luminous.  In  the  process  of  roasting 
cobalt  ores  containing  arsenic,  it  is  sometimes  obtained  in  thin, 
pearly,  flexible,  prismatic  crystals  itiomorphous  with  valentinile. 
These  when  sublimed  yield  octahedrons.  A  boilintj:  solution 
of  potash  saturated  with  arsenious  acid  and  left  to  coui,  usually 
deposits  prismatic  crystals  of  arsenious  acid. 


132.  ICE. — Eisj  Hau5mann4 
BbombohedraL 


FIG.  2S1< 


0  HI,  a  on. 

ao 


90^  O' 
60  0 


Combination,  oa.  Twins.  Twin-&oe  a* 
Groups  of  twin-ciystsls  occur  frequently  in 
snow,  producing  stari-shaped  figures.  Clear- 
age.    0,    Fracture  concnoidal.    Pellucid  in  a  high  degree. 

Lustre  vitreous.  The  indices  of  refraction  for  rays  of  diiibreui 
colours  aie  ad  fuiiuws : — 


Bed  . 
Orange 
Yellow 


I'Soro 

I'SCSS 
1-SC06 


Green 
Blue  . 
Violet. 


i-am 

1*8180 
1*8190 


Double  refraction  yeiy  feeble.  The  soifiu^  of  ice  formed  oo 
still  water  is  the  fice  the  centre  of  the  coloured  rings  sov' 
rounding  the  optic  aiis  being  seen^  when  placed  in  a  poIariiiBg 
apparatus,  in  a  direction  perpendicular  to  the  surfim.  Colov- 
lees,  in  large  masses  greenish  or  blueisL  Sectilei  rathsr 
brittle,    ii  =  1*6.    o  =  0*918  at  o*^  c. 
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Becomes  liquid  at     o  ^  boila  at  loo^  c. 
HO,  hydiogen  ll'ii,  oxygen  88*80. 

Occurs  in  the  Andes  in  strata  akfrnriting  with  sandstone, 
and  as  j^laeiers  in  the  Alps  and  other  elevated  sitiiations. 

According  to  Breithaupt,  combinations  of  the  forms  o,  a 
wiik  three  fonns  the  faces  of  wliieh  truncate  tlie  edge  oa^  are 
not  unfrequentlj  observed  in  the  leveb  of  the  Lorenz  (}egent« 
nun  mine  near  freiberg. 

133.  lEITE. — ^Irit ;  Hausmann,  Haidinger. 
Cubic* 

o    111,  (fig.  280.) 

Lustre  metalUe*  Inm-blaiek,   e  =:  e'ose. 
Melted  with  nitre  emits  fiune^  of  os&umn.    IfiBoluble  in 
acids. 

Anaiyais  by  Hermann : — 

Oxide  of  iridium  &     \  •  69*86 

Protoxide  of  osmnun    •  •  icao 

Protoxide  of  iron     •    •  «  18'SO 

Oxide  of  chrome  •  «  •  •  ia*70 

Oxide  of  manganese  •   •  •  trace 

In  fine  scales  in  ca\ities  in  the  larger  pieces  of  platinum,  and 
in  the  ^uruginous  platinum  sand  of  the  UraL 

134.  HAUS:\rAXNITE.— llausmanite ;  Biuflant.  P)Ta- 
midalea  ^FaTiirnn-Erz ;  Moiis.  G^iauzbraunsteiu  j  iiaiismann. 
Hausmannit;  iiaidmger. 

Pyramidal    I0l,001  =  68°  6f. 

«  001  deamge,  0  101,  0  111,  $  los. 

FIG.  282. 
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GO 
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18 

CombinationB.  ,  001.  The  Amm  #  veij  smooth  and  bright ; 
t  striated  parallel  to  their  intersections  with  «,  frequently  dull. 
Twins.  Twin-face      Cleavsge.      tolerably  perfect ;  0,  e  less 
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(listiDct  iiiiil  intorriipted.  Fracturt;  uuevoa.  Opaque.  Lustre 
imperfect  metallic.  Browniah-black.  Streak  dark  reddish* 
brovvu,  almost  cliet«nut -brown.  H  =  6*0... 6*6.  Q  =  4*7...4'8. 
Conducts  electrify* fv  irii)lr. 

Infusible  bclbro  the  blo^^']^ipe.  Imparts  a  violet  colour  to 
'Xlasa  of  borax.  Soluble  in  warm  hydrochloric  acid  with  evolu- 
tion  of  chlorine.  Concentrated  sulphuric  acid,  to  which  it  has 
been  added  in  powder,  aaaumea  a  bnght  red  coloar. 

•        * « • 

MnMn,  protoxide  of  manganese  liii  80*89,  oxide  of  manga- 
nese Ite  69*08,  or  protoxide  of  manganese  ss  os,  oxygen  s*es, . 

Analyses  of  hausmannite  a  from  Ihlefeld  bj  Turner,  b  from 
Bmenau  by  Eammelsberg : — 


a 

h 

Protoxide  of  manganese 

.  99*00 

99*4e 

.  7'09 

7*00 

.  0-11 

O'lS 

0*84 

Water  

0*44 

In  attached  crystidB,  granular  masnfiii  and  pseudomorphons 
after  manganite  and  calcite.- 

Is  found  in  veins  in  poiphjTT  associated  with  manganite  st 
Oehrenstock  near  Ilmenau  in  Tnniingia  and  at  Ihlefeld  in  the 
Harz.  Is  said  to  occur  at  Leisa  near  Battenbeig  in  the  ne^ 
bourhood  of  Marburg. 


135.  FRAXKLIXITE.— Franklinit«  ;  Phillips,  Beadant 
Dodekaedrisches  Eisen-Ers;  Mohs.  Franklinit;  Hausmann, 
Haidinger. 

Cubic. 

a  100  cleaTage,  o  lu,  d  oil,  n  211,  jp  122. 

ne.  988. 


aa 

0' 

00 

70 

32 

oa 

5  i 

•14 

dd' 

60 

0 

(to 

85 

10 

no 

19 

28 

nd 

64 

44 

15 

48 

19 

88 

Porms  and  combinations.  o,d,cdfdnj  odp.  Surfaoe  smooth. 
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Cleam^.  a,  o  both  very  imperfect.  Frnctnre  CDiu  lioidal. 
Opaque.  Lustre  metallic.  Iron-black.  Streak  dark  brown. 
Brittle.  H  =  6  0...6  6.  a  ^  6*a7...6'ld«  Slightlj  magnetiCi 
without  sensible  polarity. 

Infusible  before  tbe  blowpipe*  With  soda  on  charcoal  in  the 
inner  flame  yieUe  a  sublimate  of  oxide  of  sine.  In  the  outer 
flame  impaits  a  purple  colour  to  glass  of  boras.  Completely 
soluble  in  wann  nyorochlorio  acid^  fonning  a  yellowish-green 
•ofaifcioii* 

•  »»« 

'BfR,  where  BIS  protoxide  of  iron  i^potoxide  of  maora 
jfm  and  oxide  of  sine  an,  and  s  is  zed  oxide  of  iron  ii  and  oxide 
of  manganese  Mm* 

Analyses  of  £*ranklinite  by  Berthier  and  Abich : — 


Red  oxide  of  iron    .    .  SS'O  68  88 

Oxide  of  manganese     .  16'0  1817 

Oxide  of  zinc.    .    .    .  17*0  10'8l 

Alumina    »    •    •    •    •  —  073 

Silica   —  0*40 


lu  iiubcddinl  crystals^  angular  or  rounded  grains^  and  granular 
masses. 

Is  found  in  er\'stal8  imbedded  in  spartalite,  and  in  rounded 
grains  inibtdded  in  ralrite,  at  Franklin  and  SterHnL:  in  New 
J ersey,  with  calamine  and  anuthaomte  at  Aitenberg  near  Aix 
la  Chapeile. 


136.  MAGNETITE.— Magnetic  iron  ore  ;  Phillips.  Vrv 
oxidule;  Hiiuy.  Okt  aedrischea  Eisen-Erz ;  Mohs.  Magnet- 
eiaensteio;  HauBmaon.   Magnetit;  Haidinger* 


Cubic. 

a   100,  d  oily  0 

Jf   10  1 1,  «  16  1  1. 


Ill,  e  910,  p  mi  m  an,  s  aai, 
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33 
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30 

oa 

51 
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89 

18 

ea 

2G 
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no.  285.  EIG.  286«  FIG.  287. 


FontiB  and  combinatiozia.  0,  0,  ao^  od^  is,  aod,  odm,  adef, 
aiemSf  aoyz»  The  &ce8  d  xmsHj  Btriated  parallel  to  their  iiiter> 
sections  with  0;  p  smooth  but  curved ;  the  faces  of  the  other 
forms  usually  smooth  and  eyen*  Twins.  Twin-£M»o.  Clea?- 
age.  0,  0  distinct... traces.  Fracture  conchoidal...uneTeit 
Opaque.  Lustre  metallic,  sometimes  imperfect.  Iron-black- 
iStreak  black.    Brittle,    u  =  5*5.,.6  o.    g  r=  4-90... 5-20. 

Fusible  before  the  blowpipe  with  yery  great  cUiikultT.  In 
the  inner  flame  imparts  a  bottle-green  colour  to  borax*  In 
powder  is  perfectlj  soluble  in  warm  hydrochloric  acid. 

•     « ■  • 

Pef^,  red  oxide  of  iron  6d'97|  protoxide  of  iron  35*03,  or 
iron  72*41,  ojgrgcn  27'68. 

Analyses  of  magnetite  a  from  Norra  in  Sweden  by  Berzeliia, 
h  ervstalHzed  from  Danuemora  in  Sweden,  c  massive  from  G^elli- 
v^l^a  in  LnplaTid,  d  crystallized  from  Berg^gieshubel  hi  Saxony. 
e  crystaliized  irom  the  Tyrol,  all  by  £Arsten,  /  ciystailiaed  by 
Fuchs ; — 


a 

ft 

e 

d 

e 

/ 

Hed  oxide  of  iron 

69 

6d'96 

69  ' AO 

e7'95 

67*66 

Protoxide  of  iron 

81 

29-63 

28*25 

29*92 

28'66 

Titanic  iron  oxide 

0*2o 

3*31 

Earthy  matter  • 

0*16 

1*86 

In  attached  and  imbedded  crystals,  and  disseniiuated,  in 
cblorite  slate,  serpentine,  c^anite,  syenite,  basalt,  &c. ;  usually 
massiTe  in  beds  with  aui^iic,  aniphibole,  garnet,  quartz,  calcito, 
pyrlte,  !iematite,  in  giicis!^?,  mica  slate,  rlilorite  slate,  horn- 
blende slate,  clay  slate,  greenstone,  marble,  very  seldom  in 
veins ;  sometimes  in  rounded  grains  iin  aliuYium  in  lit  if  IS 
works  with  gold,  platinum  and  Tarious  gems. 

Is  found  in  enormous  masses  in  Norway  near  Arendal  anl 
other  places  in  Sweden,  Dannemora  in  Upland,  the  island  (tf 
Uto,  near  Norberg  in  Westmanland,  Pliilipstad  in  \Ti  1  iiinlaa^. 
on  the  Grengesberg  in  Dalame,  on  the  Taberg  mountitaMl  ia 
Smaland,  in  Iiapland  in  the  mountains  KurunaTam  and  lMi> 
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aavara  in  Tornea  Lappmark,  Gellivara  in  Lulea  Lappmark ; 
in  the  Uni  in  Wissokaja  Gora  near  ^ischnc-Tagilsk,  Blagodat 
near  Kiucbwinak,  KiuBchkanar  near  Nischne-Turinsk^  Ulu- 
Uta8Be-Taii  near  Magnitnaja ;  in  the  Harz,  Baxony,  Bo- 
hemia^ Stiria,  Morayia,  Silesia,  Corsica,  Elba,  Sayoj,  tihe  Aatu- 
liaSi  near  Marbella  in  Spain,  Kew  York,  New  Jers^,  Fenn- 
vyinmia,  Yiiginiai  New  Hampahiiey  Mdne,  and  Conneeti* 
cut ;  in  Mexico,  fhe  BraaQB,  the  East  IndieB;  in  serpentine  in 
ITnet^  Cornwall,  WicUow  in  Ireland.    Ib  found  in  dystala 
at  Fahlun,  in  many  places  in  the  Ural,  in  the  Zillerthal 
in  tlie  Tyrol,  Kraubat  in  Stiria,  Traversella  in  Piedmont,  in 
the  Brazils.  ULur  Tavistock  in  Devonjjhire,  in  attached  crystals 
in  the  cavities  of  amygdaloid  in  the  county  of  Antrim  in  Ire- 
land, in  the  matter  ejected  by  Vecsmius.    It  occurs  as  sand 
in  the  irold  and  platinum  stream-^ urks  in  the  Ural  and  in 
Ani«  rn  a.    Crystals  of  magnetitr  are  frequently  formed  when 
iron  at  a  high  temperature  is  exposed  to  atmonphrnc  air  or 
to  the  vapour  of  water.     Some  varieties  trom  the  Brazils 
and   from  Kalinowkoi  near  Beresownk  in  Siberia  appear 
to  be  wholly  or  partly  changed  into  hematite,  retaining  tneir 
icmn  and  cleava^.  The  streak  in  these  cases  is  reddish-brown, 
and  the  magnetic  power  is  impaired,  but  not  wholly  destroyed. 
Magnetite  appears  sometimes  to  contain  a  mechanical  mixture 
of  hematite. 

137.  ISEEINE. — Iserine ;  Phillips.  Per  oxidule  titanifere ; 
Many.  Hexaedrisches  Ksen-En;  Mohs.  Titaneisenstein ; 
Hansmann.  Iserin;  Haidinger. 

Cubic. 

0  xoo,  d  oil,  0  111. 

ISIQ,  288* 

dd'      90  0 

A/       46  0 

oo'       70  89 

Oa  64  44 
Od         35  lU 

CombinationB.  «o,  ad^  od*  The  faces  of  the  crystals  rounded, 
Toogfa.  CleaTage  not  p^t^ptible.  Fracture  conchoidaL  Opaque. 
Liwtre  metallic,  imperfect ;  bright  on  the  suzfiiceB  of  fracture. 
Iron-black*  Streak  olack.  Brittle.  H=:a'0...6*5.  g  as 4*86... 
a'lo.  Hagnetie. 

Inftisible  before  the  blowpipe.  With  salt  of  phosphorus  in 
ihe  iLkiier  flame  yields  a  reddish  glass. 
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1m>^  whero  li>  is  4fe  and  4ri, 

AnalvBes  a  of  the  riag-Hke  iieriiie  ftom  the  hasi^t  of  XJnke] 

on  the  Jilnno  by  Eammelsberpf,  b  of  the  strongly  innf*nafci<: 
iserine  froiti  t  he  decomposed  basalt  of  the  Virneber^  iieai 
^leiiibruiU-nbuch,  Q  =■  61;  by  llhudius: — 

a  h 

Titan  i</  acid  .    .    .    .    ir5i  9  03 

lied  o\ide  of  iron  .  .  4h  o7  6186 
Protoxide  of  iron  .    •   89  id  40*87 

Qti  is  Bupposed  to  be  conrr  rted  into  Ti  bj  combiniiig  with  a 
portion  of  the  oxygen  in  the     during  the  analyna. 

Occurs  in  imbedded  crvstals,  massive  and  disseminated  ixk 
basalt  nnd  dolerile,  and  in  tlir  form  of  sand  in  nlbn-ium. 

Is  found  in  Bohemia  on  the  i\ ruiauer  near  ivrzmuBch  in 
the  neighbourhood  of  Tdplitz  and  at  Schima,  in  Saxony  in  the 
Kimits  brook  near  Schandau,  on  the  Scheibenberg,  Zittau,  tbo 
Eisberg  near  Herrnhut  in  Upper  Luiatia,  at  Unkel,  Laach, 
Niedennendig  and  Bheinbreitenbach  on  the  lUiine.  Vw^  de 
Dome  in  Prance^  Calabria.  The  magnetic  sand  fottnd  in  A 
riyulet  near  Menaocan  in  Cornwall  is  probably  iaerine. 

Talkeiaeners  appears  to  be  a  yarietj  of  laerine  containing 
Bome  alumina  and  maguena.  Cleavage,  a,  imperfect.  H=6*6... 
6*0.  e  s  4*40... 4*46.  Feebly  magnetic.  la  found  with  black 
spindle  at  Warwick  in  New  York. 

188.  CHBOMITB.— Chromate  of  iron;  Phillips.  Fer 

chromate;  Hauy.    Oktaedrisches  Chrom-Ere;  Mobs.  Chro- 

meiticubteinj  liaui^mann.    Cliroinit;  liuidinger. 

Cubic. 
0  111. 

wl  70^  as'.  (fig.  S80.) 

Cleayage.  a,  o  traces.  Fracture  uneven.. .imperfect  con- 
choidal.  Opaque.  Lustre  metallic,  inclining  to  resinous. 
Iron*black...lirowni8]^blaok.  Streak  dark  brown.  Brittle. 
H  SB  6*6.  e  B  4*40. .  .4*6S.  Somotimes  slightly  magnetie.  Con- 
ducts electricity  feebly. 

UncliJingcable  before  tlie  blowpipe.  The  unnjn^netic  ra- 
rieties  become  map^netic  in  the  inner  flame.  Blowly  luii  tuiii- 
pletely  soluble  in  borax  and  salt  of  phosphorus^  showing  the 
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cokiir  of  mm  wbile  hct^  and  the  green  of  cbrooie  when  eold. 
After  fusion  with  nitre  yields  with  water  a  jellow  8Qlution» 
which  affords  the  reaction  of  chrome.   Soluble  in  bisulphate  of 

•  •  •  ■  •••••• 

BR>  where  E  is  Fe,  Mg,  Cr  and  44  is  Cr,  ^Vl  and  pcrLapa  ^e. 

Analyses  of  chiomite  a  from  Boraas  by  v.  Kobell^  finmi 
Baltimore  h  ciystaUized,  e  massiTO  by  Abich,  d  from  the  gold 
mines  of  Beresowsk  by  Moberg^  e  from  Bolton  in  Ganaday 
/from  Mempliramagog  in  Canada^  both  by  T.  S.  Hunt:^ 

a        h        c        d       e  ^ 

Oxi&  of  chrome  *    .  M'Oe  SO^OA  44'Sl  68*40  46*90  49*75 

.\lumina      ....  r02  11'86  18*85  10*83  3*20  11*30 

Protoxide  of  chrome .  —  —  —  5'i7  —  _ 

Protoxide  of  iron  .    .  26*66  20*13  18*97  18'12  ao  C8  21'28 

Milgaeaia     ....  6*36  7*4o  996  0G8  15*03  18*13 

bilica   4*83  —  0*83  0*91  —  — 

In  imbedded  eiTStals  and  grams,  in  granular  masses,  usually 
disseminated^  in  ailuTium. 

Is  found  in  nodules  in  serpentine  near  Ctassin  in  the  depart- 
ment of  Var  in  France ;  in  irregular  veins  on  the  Gulsen  near 
Xiaubat  ill  Stiria;  in  limtiiloiie  near  Portsoy  in  Banfjshire,  and 
Buchaiiaii  iji  Stirliij<;8]iire ;  in  large  quantities  in  serpentine  on 
the  islandn  of  Un^t  and  Fetlar ;  in  Silesia  at  Grrochan,  Silber- 
Ihirg,  Martian  be  rp^ ;  in  Moravia  at  llrubschiitz  in  eonsiderable 
quantities;  in  Bohemia  at  Konsber^  and  Altsnn  liwft/  flir«8cmi- 
nated  in  serpentine ;  in  Norway  near  Boraas ;  ni  k)iberia  at 
Kathariuenburg  in  large  masses,  and  in  several  other  places 
disseminated  in  serpentine,  and  in  small  grains  and  octahedrons 
in  the  gold  and  platinum  stream  wosks ;  in  Matylaud,  Fenn- 
syhrania,  Vermont  Massachusetts,  in  serpentine  and  in  lime- 
stone at  Hoboken  in  New  Jersey,  and  massive  and  cfystallized 
in  limestone  on  the  Bare  Hills  near  Baltimore ;  as  sand  in  the 
Isle  i  Yachea  near  8t.  Domingo  in  the  West  Indies. 

139.  SPINELLE. — Spinelle;  Piiiliips.  Alumine  magnesieej 
Hauy.  Dodekaedrischer  ILorund ;  Mobs.  Bpinell  i  ^sutmtmn 
Spinel],  Berzelin,  Chlofospinelis  Haidinger. 

Cubic. 

d  on,  o  111,  m  ail,  p  iss. 

oo"        70®  mo       29°  30'  m'm^     60°  28' 

dcT'       60     0  m'd      ai    29  po        15  4S 

do      86  le       mm     86    o       pd      X9  2d 
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ne.  tie.  29a.  ne.  SQi. 


Ponns  and  combinations,  od,  odm,  odmp.  Surface 

Bniootli,  especially  the  faces  o  and  m.  in  8ometime?a  striated 
parallel  to  their  iutersections  with  o.  Twins.  Twiii-tace 
Cleavage,  a,  o  traces.  Fracture  conchoidal.  Transparent... 
translucent ;  translucent  on  the  edges  only  when  the  colour  iB 
dark  ;  opaque  when  black.  Lustre  vitreous.  White,  red,  blue^ 
green,  brown,  y eUow,  black.  Streak  white.  Brittle,  h  =  7* 5 . . . 
8  0.  e  =5  8*523,  a  tnuuparent  red  variety,  e  =  r77...rM| 
black  varieties. 

The  red  varietr  when  heated  becomes  opaque  and  black,  in 
ooolmg  green,  then  colourless,  and  lastly  red.  In  a  strong 
heat  pleonaste  becomes  blue.  Infusible  before  the  blowpipe. 
In  powder  is  soluble  in  borax  and  salt  of  phosphorus  into  a 
glass  more  or  less  coloured  by  chrome  or  iron.  Is  easily  and 
completely  decomposed  by  fusion  with  bisulphate  of  potash. 
Insoluble  in  hydrochloric  acid.  In  powder  partially  soluble  in 
sulphuric  acid. 

■       •  ■  • 

MgAl,  alumina  71*3S,  mag^iesia  28*68.  Part  of  the  is  fre- 
quently replaced  by  r©,  and  sometimes  part  of  the  ai  replaced 
by  fe.  ^ 

Analyses  a  of  red  spinelle  from  Ceylon,  I  of  blue 


...3*694  (phlorospinelle),  fi^m  iSlatoust  by  H.  Eose, y  of  black 
epinelie  JLi  om  Arendal  by  Scheerer : — 


a 

h 

e 

d 

e 

/ 

Alumina    .    .  . 

69*01 

68-94 

62 

W13 

Hed  oxide  of  iron 

14*77 

8*70 

iCn  2*71 

Magnesia  , 
Protoxide  of  iron 

26*21 

26*72 

2-A'87 

27*49 

26*77 

17*65 

0*71 

8*49 

3*87 

0-27) 

le^ 

Silica    •   •   *  • 

S'OS 

8*25 

X'a3  (CaO'62 

0*27) 

5*09 

Analyses  of  black  spinelle  (pleonaste),  y  from  the  Ural, 
from  I'aasathal,  i  from  Vesuvius,  k  from  Xaerwiese^  ail  bf 
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Abich,  /  from  Ceylon  by  C  Gmelin,  m  Irom  Bonsperg^  O  = 
...81»6  (hercyuite),  by  i^uadrat:— 

g       h        %        h       I  m 

Alumina      .    .    .  67*46    66-d9  66*97  69'66  67*20  6117 

Mi^esia     .    .    .  26*94  -  23*61  17*68  17*70  18*24  2'92 

Protoxide  of  iron  •  6*06     8*07  18*97  19*29  20*61  36*67 

Silica   2*36     1-28  2*60  1*79  3*16  — 

In  attached  and  imbedded  crystals  and  gniuilar  masses. 

The  red  Tariety  occnrs  in  isolated  crystals  and  grains  in 
aUuTial  soil,  and  in  the  sand  of  iiTers,  in  Ceylon,  Ara  and 
Mysore;  also,  it  is  said^  imbedded  in  gneiss  and  granite  in 
C«ylon.  The  blue  Tarleties  occur  imbedded  in  granular  lime- 
stone at  Aker  in  Sweden ;  Kohleta  and  Loju  Soken  in  Fin- 
land, and  Straskau  m  Moravia  ,  iu  tlie  doluniite  of  Nalande 
r.ml  C'andi  in  Ceylun.  The  black  varieties  called  pleoiia^te  are 
ibimd  in  Cevlon  :  in  BohcTui;!  on  the  Isenxiese,  and  in  the 
hpd8  of  pyrope  in  r-  nndrd  crystals  and  pebbles,  at  Ronsperg 
(hercyuite);  near  ]\loHt]>t']lier ;  in  the  Tyrol  on  the  jVfonzoni 
mountain  in  Fas^sathal,  maijsive  and  in  crystals,  imb<  (idcd  in 
compact  gehlenite  with  mica,  idocrane,  caleite ;  coating  the 
drusy  cavities  of  rocks  ejected  by  Vesuvius,  with  augite,  amphi- 
bole,  micay  ;  in  the  volcanic ,  rocks  of  Laach  near  Ander- 
nach;  in  the  IJnil  in  th^  8treain*Vor)cs  of  Barsowskoi,  with 
chondrodite  in  granular  limestone  and  serpentine  at  Amity 
and  Warwick  in  New  York.  The  white  wiety  is  found  at 
La  Bicia  near  Borne  with  black  garnet  and  green  augite.  The 
grasa-green  variety  (chlorospinelle)  is  foimd  in  the  chlorite 
skte  of  Slatoust  in  the  TTtal. 


140.  GAHNITE.— AntomaUte;  PhiUins.  SpineDe  zind- 
fere;  Hauy.  Oktaediischer  Korund;  Mons.  Gahnit;  Haus- 
maan,  Haidinger. 

na.  292, 

Cubic. 

«  100  cleavage,  o  ill. 

tuf     wP  o' 

00  70  32 
oa        64  44 

Twins.     Twin-ftce  o.  CleaTage. 
usittUr  distanct ;  o»  traces.  Fracture 
eoiidioiiU...splintery.    Translucent  on  the  edges... opaque. 
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Lustre  vitreous,  iucluung  to  resinous.  Dark  leek-jgreen... 
bl:u  kish-green,  greyish-green,  blue,  blac  k.  Streak  grey.  Brittle. 
H  =  7  O...80.    o  =  4-23. ..4-49.    Coiiducts  electricity  feebly. 

Infusible  before  the  blowpipe.  Nearly  iuAiaible  in  boiax  and 
salt  of  phosphorus.  In  powder  with  soda  on  charcoal,  in  the 
inner  flame,  deposits  a  sublimate  of  oxide  of  £inc  on  the  chai^ 
coal.  In  powaer  fiiaes  with  bisulphate  of  potash  into  a  mass 
which  is  completely  sohible  in  water.  Is  not  acted  npon  bj 
acids  or  alcalies. 

ZnAl,  part  of  the  Zn  being  replaced  by  Mg  and  Fe,  and  part 
of  the  11  Dj  i^. 

Analyses  of  gahnite  a  from  Pahlun^  h  from  North  America 

by  Abich,     of  a  black  yariety,  o  =  4*39,  from  Bodeumais 

(kreittonite)  by  v.  Xobell:— 


a 

h 

c 

67  09 

49*62 

Bed  oxi(h^  of  iron  .    .  . 

6-85 

9  00 

Oxide  of  zinc    .    .    •  • 

3u  02 

34*80 

2cer 

Protoxide  of  iron  .    .  • 

4  65 

7*99 

Maf^iiesia  

6'2o 

2-29 

3*40 

Protoxide  of  manganese  • 

traces 

traces 

1*44 

8'84 

I'Sa 

According  to  H.  Bose  the  silica  is  derived  either  from  a 
mechanical  mixture  of  qnarts,  or  from  the  agate  mottar  in 
which  the  mineral  was  reduced  to  powder. 

lu  imbedded  crystals  ;  granular  masses  ;  disseminated. 

Ts  found  in  Sweden  in  Eric  Malta  mine  near  Fablun,  in 
tale  ylate,  asHoeiated  witli  blende,  galena,  gadoluiitr,  nnf)  jranict, 
and  at  Broddbo  near  i'ahluu ;  massive  at  Oester  bilf  beri;  near 
Sather  and  at  Garpenberg  with  quartz ;  in  Finland  at  L»ojo ; 
Bodenmats ;  Haddam  in  Connecticut,  in  granite  with  h&jh 
garnet,  and  cymophane.  We  have  observed  some  single  and 
twin  octabedral  crystals,  apparently  gabnitn,  imbedded  in  the 
interior  of  a  lai^  crystal  of  garnet  from  Fahlun. 

Accordinfj  to  Alger,  *diahuie'  ia  to  be  considered  as  a  va- 
riety of  giihaite.  Cubic,  o  ill.  oo'  =  7o^  Yellowish- 
brown.  11  =  4  G  =  4*55.  Before  the  blowpipe  dii^solves 
slowly  in  borax,  forming  a  red  glass.  ATia1}fNts  by  T.  Thomson, 
as  interpreted  by  Eammelsberg: — alumina  :^*^'49,  red  oxkI  ?  of 
iron  27  i»0,  protoxide  of  iron  12*on.  oxide  of  zine  ift  so,  j  rotoxide 
of  mauganese  7*00.  Is  found  with  gahnite  at  jSteriing  mHi&K 
Jersey. 
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141.  CHETSOBEEYT..  —  Clirysoberyi ;  Phillipa.  Cymo- 
Dhiine;  HaoT.    Prismatijscher  iiorimd  $  Moh0,    CbxyBobefyll ; 

Prismatic.  011,010=39^1';  101,001  s  30^     110,100  =      40  % 

a  100,  b  010,  c  001  cleavage,  x  oil,  0  0S8,  *  lOl, 
m  no,  4  aio,  r  eio,  $  7$o,  i»  iii,  ji  Jii,  9  wi,  lo  gia. 


89^ 
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90 

0 

Ob 

48 

8 

nb 

51 

8 

•  ^ 

60 

14k 

wb 

61 

56 

30 

34 

ia      81  17 


f  10.  203.  Fie.  998. 


Combinationg.  tab,  iosab,  iorah,  ionrah.  Twins.  Twin-face  i. 
The  faces  ff,  r,  w,  and  especially  6,  striated  parallel  to  their 
intersect  ions  with  encb  other;  the  other  faces  usually  smooth 
and  bright ;  i  sometinies  roucfh.  Cleavage,  a,  h  uot  very  per- 
fect, a  being  more  dij>tiTirt  than  h  ;  c  very  fjiint  traces.  Fracture 
conehoidal.  Transparent . . .  semi-tranaparent.  Lustre  vitreous. 
TbehcoB*  and  a  show  a  blueish  opalescence.  b=1'70.  The  optic 
ueB  lie  in  a  plane  parallel  to  a,  and  make  angles  of  76^  6'  with  a 
normal  to  b.  Greenish-white,  asparagus-green,  dl-green,  green- 
idi-giejf.  Exhibits trichroism.  Strenk white.  H8  8'6.  ess 

8*680... 8*764* 

V  2 


2G8 


HTDBOUS  EARTHS,  OXIDES,  AUD  ACLDS 


TTnelian^ed  before  the  biu\s|)i[)e.  With  homx  and  wilt  of 
phospliorus  iut<L'»  j-iiowly,  aTid  \\  \\h  dillicuit  v ,  into  a  clear  glfi**- 
with  sohition  of  eobalt  becuineH  blue.  Is  dennnpo^f'd  by  fusion 
^^ith  potash,  and  by  fusion  with  bisulphate  of  potaak.  Is  not 
acted  upon  by  acids. 

•  •  •  • 

GAly  alumina  SO'Si,  glucine  19*79,  small  portions  of  the  alu- 
mina and  glucine  being  leplaoed  hj  red  oxide  and  protoxide  of 
iron. 

Analyses  of  chiysobeiyl  a  from  North  America  1^  Thomsaii, 
h  from  tlie  Ural,  e  5=  S'e89,  e  from  the  Brazils,  o  =  S'7S7| 
both  by  AwdejeWi  ^,  e,f  from  TTaddam  by  Dsmour : — 

a       h       e       d       e  f 

Alumina     ....    76*75    78*98    78*10    76*08    74*84  76*48 

Oxide  of  chrome  .   .     —     0*86  4*61    8-68  4*06 

Olucine       ....    17*79    18*08    17*94    18*41    19  08  17*86 

Protoxide  of  iron .   .    4*49    8*18    4*47     —      —  — 

Oxides  of  Pb,  Cu   .(h  =  0'4S)    0*89       61       0*49      8*91  0*96 

In  imbedded  and  isolated  dystals,  granular  crystalline  unssce, 
and  in  grains  and  pebbles. 

Is  found  in  very  large  crystals,  with  phenakite  and  emerald, 

in  mica  slate  on  tlie  riglit  bank  of  the  liver  Takowaja,  85  wersta 
(59  E.  milef^)  to  the  east  of  K;il  harinenbur*;  in  the  Ural ;  at 
iiuddam  in  C'onneetieut,  and  near  ^)llratoga  in  Xew  York,  with 
garnet,  tourmaline,  ami  emerald,  in  gneiss  and  granite  ;  at 
Petersdorf  near  Wiesenber<^  in  Moravia,  with  garnet,  in  librous 
quartz  in  ^niriss  ;  in  isolated  e^vstal^<  and  pebbles  in  river  sand 
ansoeiated  with  various  gems  at  SalVral^^•ln^!:  in  Ceylon,  Pegu, 
and  in  the  Kio  Piauhi  and  Kio  Americanuii  in  the  Brazils.  The 
faces  w  were  obser?ed  in  a  small  crystal  from  the  Brasila, 


snsoirs  iabths,  oxidxs,  ahd  acids. 

142.  ANTIMONOCHER. Antimonial  ochre;  PhiUip*, 
Antimoine  oxide;  llauv.  Spiesglanzocker j  Aiuhs,  Uuidinger. 
Antimonocher  3  llausmium. 

Amorphous.  Fracture  uneren,  earthy.  Opaque.  DdL 
Yellow.  Streak  yellowish-white,  shining.  Brittle.  Teiy  soft 
...friable,   e  =  6*88. 

^  In  the  matrass  yields  water.  Before  the  blowpipe  is  volati- 
lised, depositing  a  white  sublimate  upon  the  chai  coai.  Wilh 
soda  is  reduced. 
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SbSbH'y  antimonj  f5'S9,  oxygen  18*83|  water  6*d0. 
AnaHym  bjr  Blam  and  Ddfis : — 

Aritiiuuny         .        .        ,  7o-83 

Oxygeu    ....  luol 

Water      ....  4*63 

Arsenic    ....  traces 

Occurs  massive,  disseminated,  investing  other  mineralH,  pseu- 
domorpbous  after  antimonite,  from  the  decoui^josiLiun  of  which 
it  results. 

l,s  found  with  antimonite  at  Lob^aeio  in  Spain,  Felsobanya 
and  Krt'innitz  in  Hungary,  GolJkronaeh  in  "Bararia.  t!n'  ( Virinea 
mine  near  Zacualpan  in  Mexico,  in  Huel  iiuya  near  Padstow, 
and  near  Port  Isaac  in  Cornwall. 


143.   BEUCITE— Brunte;  Philhps 
boedrischer  Kuphon-Glimmer  j  Mohs. 
Haidmger. 


BtMuhint,  Rhom- 
Brucit  i  Hausmaon, 


fflbombohednd. 
o  111,  a  oil. 

ao 


no.  296. 


90^  (/ 
60  0 


Cleavage,  o,  very  perfect :  a,  traces. 
Practure  scarcely  observaM*  ,  uneven, 
S^nni-transparent . . . transluci  ut.  Lustre 
pearly.  AVhite,  sometimes  inclining  to 
grey  and  green.    Streak  white.    Sectile,  in  thin  leaves  flexible. 

IX  =  20.     a  =  S'8...2'4. 

In  the  matrass  yields  water.  Before  the  blowpipe  intumesces 
mad  becomes  opaque,  but  is  infusible.  Moistened  with  solution 
of  cobalt  and  ignited  becomes  red.  Is  easily  and  perfectly 
soluble  in  acids.  Exposed  to  the  atmosphere  becomes  dull, 
pulvemlent,  and  combmes  gradually  with  carbonic  acid. 

BfgH,  magnesia  69*68,  water  80*88. 

Analyses  of  brucite  a  from  Hoboken  by  Bruce,  b  by  Stro- 
mever,  c  from  Unst  by  iFyfe,  d  from  Unst  by  Stromeyer,  e  by 
IL'Wurta:"- 

a       h        e         d  B 

Magnesia    ....    70     68*84     69'76     66*67  69*11 

Oiide  of  manganese .    —     o*64      —       1*67  — 

N  3 
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HTSEOUS  £ABTHS|  OXIDES,  AlH)  JLCLDS 


a 

ft 

d 

6 

Protoxide  of  iron . 

0-19 

1*18 

0*47 

liime  •   «   •   «  < 

U  IV 

80*00 

80*96 

80*80 

80*49 

Analyses  of  the  fibrous  vanotv  (nemalite) 

/by  Co 

by  Whitney,  h,  i  by 

WurtE,  it 

by  Bammekberg: — 

/ 

9 

A 

• 

f 

k 

MjigneriA   •  »  • 

£7*80 

09*80 

•8*08 

68*11 

64*68 

Bratoxide  of  iron  • 

9*84 

4*84 

6-88 

6'7S 

4HI6 

Water   •   •   .  • 

97'96 

98*86 

80*18 

undot. 

96*48 

CarboBioacid  .  • 

10*00 

4*10 

0*80 

0-97 

According  to  G-.  Boae  it  contains  carbonic  acid  (perhapa 
derived  from  the  atmospbere),  and  transparent  fragments  of 

the  mineral  are  dissolved  with  effervescence  in  bydrodilarie 

acid. 

Is  fouiul  in  cnstaLs,  uatl  culuiuuar,  aealj  or  *,^ranular  and 
fibrous  masses,  in  fissures  in  8eq)ontiiu?  at  Ilobuken  in  New 
Jersey,  Staten  Island  in  New  York,  Swinanoss  in  Unst,  near 
Portsoy  isx  IScotiaud,  Pjschmmsk  not  Ikr  irom  iit^resowbK  in 
Liberia. 


lU,  VOLKXEEITE.— Volkncrit ,  ilcnii;inii. 

In  six>sided  prisms.  Lustre  pearly.  White.  XTnctoons  to 
the  touch.    6  =  9-04. 

In  the  matrass  yields  water.  Exfoliates  and  shines  brightly 
before  the  blowpipe,  but  does  not  melt.   Soluble  in  acida  with 

evolutiou  of  cai'bonic  acid. 


Analysis  by  llcniiiiuu  ;— 

Alumina   17*66 

Magnesia   88*69 

Water  48*78 


Exclusive  of  3*92  per  cent,  of  carbonic  acid,  supposed  to  be 
derived  from  the  atmosphere. 

Is  found  at  Schischiinskaia  Gora  in  the  UraL 
Accordint;^  to  Hermann,  hydrotalcite,  a  mineral  found  in  the 
steatite  of  SSnuum,  was  originally  identical  with  v^knerite.  1^ 
is  cleavable  in  one  direction;  translucent,  ^nrly.  wlnte 
cUning  to  yeUow ;  and  according  to  the  analysts  by  Hochi^ttcr 
consists  of:— carbonic  acid  10*64,  alumina  19*00,  red  oniarfr 
iron  8*60,  magnesia  86*80,  water  89*86,  insduUe  matkr  im 
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145.  HYDEAEaTLLTTE.  I  dcargylite  ;  Dufircaoy. 
Hjdrargiilit ;  Haurtiimiiu,  iUiUiiiger* 

BbofmbdiedrmL 

o  111,  a  oil,  b  an. 


no*  MT« 


ao 

aa 
Id 


ao 

60 


a 


0 
0 


CombinatioiL  0&1.  The  faces  a  stri- 
ated  parallel  to  their  interseetioiui  with  h. 

CleaT^e.      perfect.   Lustre,  on  a  vitre- 
ous ;    ou  0  pearly,  bright.    Colourless,  li^iit  reddish- white* 

H  =  2  0. ..3*0.     a  =  2'340...2  387. 

In  the  matrass  yields  water.  Before  the  blo\rpipe  becomtti 
white  and  opaque,  exfoliates  and  shines  with  a  Tery  bright  light, 
without  melting.  AVith  solution  of  eobalt  beeoines  blue. 
Yir-liU  a  eolourless  trany])areMt  glass  with  borax  and  salt  of 
pliosphonis.  Tu  fine  powder  soluble  with  diiSiculty  in  hot 
sulphuric  or  hydrochloric  acid. 

.••   

AlH*,  alumiiia  66*65,  water  84*46. 

Analyses  of  hydrargillite  «  from  Schischimskaja  GU)ra  by 
HermanD,  h  firom  Cidade  d'Ooro  Pieto  by  t,  JLobell : — 


Aluiuiiia   .  . 
Phosphoric  acid 
Water     .  . 


a 

6403 
1-43 
a4'64 


h 
65-6 

84-4 


Is  foulid  in  Ycr}'  small  cr}^stals  and  granular  and  scaly  masses 
at  Achmato\N  sk  near  Slatoust  iii  the  Ural,  with  granular  and 
crystallized  magnetite;  Cidade  d'Ouro  Preto  in  the  Brazils; 
Bachmond  in  Massachusetts. 


146.  GIBBSITE.— Gibbsite;  PhiUips.  Gibbsit;  Mohs, 
Hausmann,  Haidinger. 

Peebly  tmnslucent.  Dull.  Greenish,  greyish,  yellowish- 
white.    Brittle,    n  =  3*0.     a  =  ?'en...2-41. 

In  the  matrass  yields  much  water,  and  diminishes  in  volume. 
Before  the  blowpipe  in  the  forceps  shines  brightly,  but  does 
not  melt.  With  solution  of  cobalt  becomes  blue.  "With  boracic 
acid  atul  iron  wire  yields  phosphuret  of  iron.  Is  not  soluble  in 
boiling  hydrochloric  add. 

IT  4 


272  HTBBOrS  XABTHB,  OXIPXB,  AITD  ACIDS. 

A  mixture  of  AIP  H*  with  AlH'  in  Tarious  proportions. 
Analyses  of  gibbsite  from  Bichmond  by  Hennann  :— 

Alumma      .     .     .     2C,'6Q         38"29         60*20  63-92 

Phosphoric  acid  •  37'62  26*30  16*30  li  9o 
Water    .    •    •    •    86*78        a6*il        34*60        34  is 

Is  found  in  botryoidal  masses  at  Bichmond  in  Massachusetts. 

The  first  analysis  represents  the  composition  of  the  predpi* 

tate  of  hydrous  phosphate  of  alumina,  obtained  by  adding  phos- 
phate of  soda  to  a  solution  of  alum. 


147.  DIASPORE.— Diaspore;  Phillips,  Hauy.  Eutomcr 
Disthen-Spath ;  Mohs.    Diaspor;  Hausiuami,  Haidinger. 


Prismatic.  011,010=67°  88'  j  101,001=30°  3»'  i  110,100; 


4e°6e'. 


a  100,  001,  e  101,  d  120,  k 
98S*   0  truncates  the  edge  jpa. 


320,  I  210,  jp  Illy  s  12% 


ne.  sss. 


0^ 

oa 

23^ 

66' 

ea 

69 

21 

gs' 

28 

6 

s/ 

61 

18 

ft 

62 

36 

em 

28 

9 

*  ft 

g  8 

69 

68 

ha 

36 

30 

PP 

53 

10 

da 

64 

57 

PP 
PP 

oo' 

57 

14 

ddf 

60 

6 

81 

54 

do 

00 

0 

132 

8 

aa 

76 

67 

oo" 

26 

4 

pa 

68 

S6 

oV 

189 

68 

Combinations,  akdc,  akdso,  alkdeps.  The  edges  sd,  ok  rounded. 
Cleavage.  «,  very  perfect ;  less  perfect.  Fracture  ocm- 
choidal... uneven.  TmTisparent... translucent.  Lustre  Titre* 
ous ;  a,  pearly ;  on  surfaces  of  fracture  resinous.  The  minimum 
deviations  of  light  refracted  through  dd!^  are  21°  64',  21°  6'  Uie 
least  refracted  ray  being  polarized  in  the  plane  of  refraction. 
Colourless,  greyish-white,  yellowish-white^  greenish-white,  pile 
cpreen,  blue,  dark  violet,  yellowish-brown  from  an  admixture  of 
hydrate  of  red  oxide  oif  iron.  The  variety  from  Schemnila 
appears  of  a  reddish  plum-blue  colour  when  viewed  in  a  direc- 
tion perpendicular  to  r,  violet  inclining  to  blue  when  viewed  in 
ii  din  ctlou  perpendicular  to  uiid  a^purnt^^us  jrreen  when  ^  iewtxi 
in  a  directiuii  ])aialiul  to  the  edge  ae,  {Streak  white,  h  =  6 
a  =  3*30...  3*43. 
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In  the  matruB  decrepitates  yiolently,  and  falls  into  white 
rfilnhig  scales,  except  the  variety  firom  Koaoibrod,  which  does 
not  decrepitate  ana  is  brown  at'ter  ignition,  when  heated  to 
lednees  yields  water.  Before  the  blowpipe  infusible.  Borax 
and  salt  of  phosphonu  diaaolre  it^  after  igmtioii»  easily  into  a 
dear  oolonrleas  gjaas.  It  is  not  acted  upon  by  soda.  With 
•ohitkm  of  eobdt  becomes  blue.  Is  not  acted  upon  by  hydro- 
chloric acid,  which  dissolTes  the  oxide  of  iron  learing  tiie 
mineral  coknirless.  After  being  strongljr  ignited  is  soluble  in 
hjndrodiloric  acid.  The  Siberian  diaspore  is  soluble  in  sulphuric 
acid  after  ignition. 

•  •  •  • 

A\VL,  alumina  56  07,  water  14*93. 

Analyses  of  diaspore  a,  h  from  Siberia  by  Hess,  e  from 
Swt'den,  d  from  biberia,  both  by  Dutreuoy,  e  from  ISchcmmtz 
by  JLowe  2— 

0         h         e         d  e 

Alumina  .  .  .  86*44  86*61  78*93  74*66  86*13 
Water     ....     1466       14*39       16  13       11  68       16  00 

Red  oxide  of  iron ,  —  —  u  32  4  oi  — 
Silica      ....     —         —         139       290  — 

Lime  —       —       1*98      1*64  — 

Separate  crystals  iire  rare,  it  usually  occurs  massive,  in 
slightly  curvea  lamiuii)  which  are  readily  separable;  alao  in 
masses  of  slender  crjatak  intersecting  each  other  in  eveiy 
direction. 

Ts  found  in  the  Ural  at  Gornuschit  and  Kosoibrod  with 
linmite,  in  narrow  veins  in  chlorite  slate  ;  iu  crystals  and 
radiatinpf  masses  with  pyrite  in  veins  in  porphyry  in  tiie  C  rown 
Prince  Ferdinand  mine  at  Schemnitz  in  Hungar}',  in  dolomite 
with  corundum  on  St.  Gotthardt,  Gumuch-dagh  uear  Ephesus^ 
«nd,  M  it  is  said,  at  Broddbo  iu  Swedeu. 

The  angles  of  corresponding  forms  in  diaspore  and  gotbite 
sppETCKdm&te  to  eaeb  otheri  and,  though  leoe  doselj,  to  those  of 
maiiganite* 


148.  GOTHITK— Hydrous  oxide  of  iron;  Phillips.  Fer 
id§   bydrat^;  Hauy.     Prismatoidisehes   Habronem^En  ^ 
Hobs.   PjrRbosiderit;  Hausmann.   Gotbit;  Haidixiger. 


Prismatic.  011y010=:fi6^  SflT ;  lOl^OOlsSl^  16' ;  110,100ss47^  S6^. 

a  100,  h  010,  M  oil,  e  101,  d  120,  m  no,  I  sio,  t  ISS, 
p  111,  z  s»,  r  191.  r  truncates  the  edge  fb» 
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ub         «e®  33' 

ch       eo  0 

uu         66  54 

ea  68  48 

ca  oo  0 

ee  62  30 

^  28  3t 

ma      47  26 

66  so 

da       00  0 
nm'     86  8 
48  80 
SM       88  18 

Combinations,  ^'r/yj,  admp^  admpe,  admpes,  ahJmpeur.  ahJiftp- 
9euz.  The  faces  e  smooth  ;  p,  s  fEuntly  striated  parallel  to  their 
interaectionB  with  each  other;  p  sometimes  rather  uneven; 
d,  m  striated  paralleL  to  their  intersections  with  each  other ; 
the  Hbcob  9  frequently  greatly  enlarged,  giying  to  the  erjrstab 
the  appearance  of  tliin  plutes.  Cleavage,  a,  rery  perfect 
Eraetuze  imperfect  oonchoidal.  Tnumluceiit  on  the  edges... 
opai^ue.  Lustre  adamantine.  Yellowish-brown,  leddisk-browii 
...blackish-brown.  In  thin  plates  and  fine  needles,  hyadntii- 
red  by  transmitted  light.   Streak  yellowish-brown.  BiiMe. 

H  s  6*0... 6*6.    a  S8  4*18... 4*87. 

In  the  matrass  yields  water  and  turns  red.    Before  the 

bloA^'pipein  the  outer  flame  becomes  browiiiah-red ,  iu  ihv  lum  f 
llame  becomes  black  and  magnetic.  Fusible  with  Tery  great 
difficulty.  "With  borax  and  salt  of  pin  spliorus  atlords  there- 
action  of  iron.  Is  easily  soluble  in  hydrochloric  acid,  frequently' 
leaving  a  residue  of  silica. 

feH,  red  oxide  of  iron  8989,  water  lOii. 


pa 
sa 
tia 
rb 
ph 
eb 

PP 

pp 

'J 

id' 

ra 


63^ 

75 

90 


0' 
47 

0 


30  32 

60  32 

90  0 

63  42 

68  66 

88  47 


64  48 
68  66 
74  0 


r  r 

zb 
»  f* 


70  1 

117  U 


£IO.  299. 


Analyses  of  crystals  (gothite)  from  Eiserfeld  a  by  KobeH 
h  by  Schnabel,  e  of  crystals  from  Lostwithiel  (o  ss  4*87)  br 
Yorke,  of  a  fibrous  variety  from  HoUerter  Zug  d  by  v.  Kobell, 
e  by  Brandos,  /by  Schnabel :~ 


Ued  oxide  of  iron 
Oxide  of  niangaues© 
Ox  id.  of  copper  • 
Water    .    •    •  • 
Silica  .... 


a 

h 

e 

80-35 

89*65 

0-61 

0*66 

0*10 

0*01 

11-38 

1008 

1007 

0'86 

0*88 

i  0  f 

85  05  88  00  84'24 

2*60  0'60  r46 

11-50  10*76  ir«^ 

0*86  Qrae  irta 
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Analyies  of  fibrous  rarieties  y  (lepidokrokite)  from  Obersteiu 
6  =  41,  by  T«  Kobell,  k  from  the  Huth  mine  near  Hamm  by 
Sehnabel ;  of  compact  yanetiefli  t  from  the  Huth  mine  by  Kars- 
ten,  k  from  Saxonv,  /  fiomMMyland,  both  by  t.  Kobell,  m  from 
Chile  (ddkite)  bf  Plattner:— 

k       i       k       I  m 
Bed  oxide  of  iron  •    .    90'68    88-51    86-18    88*84    86*88  88*6 

Oxide  of  manganese  •    —     4*78    o*75    ox.  copper  re 

Water  e*47   11*85   ii*4s   ii'66   loso  lod 

Silica  trace    0  42     l*70     2  00     2  b8  4*8 

In  small  attached  aeicular  and  tabular  crystalB,  in  capillaiy 
oystals  endoeed  in  quarts^  in  remform  and  botiyoidal  maesee 
hariug  a  columnar  or  fibrous  structure  with  a  rough  or  Yelvet- 
Uke  eurfacey  in  columnar  and  granular  masses,  pseudomorphous 
titer  pyrite. 

Occurs  in  veins  and  cavities  witli  quartz  and  lininiio.  Is 
found  in  crystals  at  Clii\on  near  Bristol  in  geodes  of  quartz, 
!Re<«toniiri  iiiin(*  near  Lostwithiel  and  iiutallack  in  Connvall,  at 
OhtTsttMu  in  aeicular  cr^'stals  enclosiMl  in  crystals  of  quartz, 
Lfiudijber;^:  in  Ehenish  Bavaria,  Siebouliitz  near  Hof  in  Bavaria, 
Horhausni  in  Nassau,  near  HirBeLberj]^  in  Voigtland,  Schnee- 
ber^,  Xiedcr  Planitz  and  Geier  in  ISaxuuv,  Finkolluibel  near 
Glatz  in  JSilesia ;  in  the  Drkolnow  mine,  KeichenbcTg,  and 
WoinA  near  Przibraiu  iu  Bohemia,  Nadabula  near  Bosenau  in 
Hungary ;  enclosed  in  quartz  in  the  Wolkostrow  and  Kiachj 
islands  in  the  lake  Onega,  and  psoudomorphous  after  pyrite  at 
Lewaschowka  iu  the  government  of  Orenburg  in  Srussia^  Monnt 
Sinai,  Antonio  Pereira  in  the  Brazils. 

140.  MANGANITE.— Grey  oxide  of  manganeee;  Phillips. 
Acerd^;  Beudant.  Prismatoidisches  Mangau*En;  Mohs. 
GranbraiinsteDi :  Hsasmann.   Manflanit ;  HaidinMr. 

Pri^smatic.   011,010  =  67°  7''6;  101,001=28°  36'}  110,100=40°  60'. 

a  100,  h  OlOy  e  ooi,  u  oil,  w  08i,  e  loi,  ^  aio, 

/   680,  I   2l0f  k   890,  m    110,  i   840,  d  180,  h   140,  p  111, 

n  811,  9  1S8,  ^  1S3,  V  881,  »  685.  The  fonn  w  is  hemi- 

hedml  with  inclined  faces. 


he  wfi  o' 
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Combinations,  em,  cmk,  vmJc,  gnvmMx,  t(sep^>mkld.  The 
fa<*es  r  htriated  parallel  to  their  intcrbectionr^  with  w;  u  striated 
})ai':ill(  l  to  tlicir  Luterj^ectiotis  with  p ;  the  faces  of  the  zone  mm 
striated  parallel  to  tlieir  luteraections  with  each  other.  Most 
of  the  faces  smooth  and  bright.  T^  ins.  Twiu-face  e.  Cleavage, 
a,  Teij  perfect  and  easily  obtained;  perfect;  6,  c  tracen. 
Opaque.  Lustre  metuUic,  imperfect.  Dark  8teel-gre^*««uoii* 
black,  brownish-blacky  velvet-black ;  aometimea  indeaoeni. 
Streak  reddish-brown.  Brittle,  h  =s  6*6. ..4*0.  a  4*8S«.« 
4*64.   Conducte  electricity. 

In  the  Tnntrnss  yields  water.  Inju^ible  before?  tlie  blowpipe. 
Imparts  nn  amethyst  colour  to  borax  and  salt  of  phosphorus  in 
the  outer  Hame,  which  disappears  in  the  inner  dame.  Soluble 
in  hydrochloric  acid  with  disengagement  of  chlorine.  Veij 
slightly  soluble  in  concentrated  sulphuric  acid,  colouring  it 
fiuntiy  red, 

MnTTj  manganese  68-66,  oxygen  87*84,  water  lo*8l. 

Analyses  of  man^nite  a  from  ITndenas  by  ArfVedson,  h  iruui 
Ihlcfcld      L.  Giueiiii,  c,  d  from  iiilefeld  by  Turner:— 
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Msnganese  .  .  1 
Oxygen  ....  J 


0 

e 

a 

88*98 

62'86 

02-08 

62-77 

2764 

'.'7 

27-13 

1008 

9*60 

lO'lO 

1010 

In  attaefaed  and  imbedded  crjstalB,  columnar  and  granular 


Occurs  in  irn  Lriilar  vems  in  porph^Ty  with  pyrolusit©  and 
other  ores  of  manganese,  baryte,  ealeite  and  rarely  aragonite ; 
also  in  veins  in  p^neiss  with  quartz,  and  m  beds  of  chaiybite  and 
hydrous  irun  oxides  ;  oceasionally  in  tlie  ea\ntie8  of  aniy<^diiloidal 
trap.  Is  found  in  vehi^j  in  fi^neisa  near  Ihlei'ehl  i!i  the  ITnrz,  II- 
menan  and  Ot-hrenstock  in  Thurino^a,  Aberdeenshire,  (Jkrustiiui- 
sand  in  iS  orway,  Undena^s  in  Sweden,  Nova  Scotia. 

It  appears  to  result  sometimes,  together  with  gothite,  from 
Ae  deoompoaition  of  chaiybite,  when  the  latter  contains  kohle- 
rite.  It  IS  frequently  <K)nTerted  into  pyrolusite,  ita  colour, 
hardness  and  specific  giavify  being  changed  at  the  same  time. 
An  intimate  mature  of  manganite  and  pyrolusite  sometimes 
ocean  in  pseudomorphous  forms  after  calcite ;  this  mixture 
ai  peara  to  be  identicid  with  the  substance  called  Tarvicite. 


150.  TUBGITE.— Turgit ;  Hausmann,  Haidinger. 

Fracture  even,  conciioidal.  Opaque.  Dull.  Brownish-red* 
Streak  blood-red,  shining,    ii  =  6  0.    o  =  3-66... 3*74. 

In  the  matrass  yields  water.  Before  the  blowpipe  becomes 
darker^  but  undeigocs  no  farther  change.  The  reactionB  with 
fluxes  are  the  same  as  those  of  pure  red  oxide  of  iron. 

...  « 

¥€^B^  red  oxide  of  iron  95'97^  water  4*73, 

Amdysia  by  Hermann:— 

Bed  oxide  of  iron   .   •   •   .  as'sa 

Water   tzi 

Oxides  of  copper  and  lead  i*86 

Silica  and  insoluble  matter    .  7*50 

Occurs  massire  in  the  Turgmsk  copper  mines  near  Bogos* 
lovvsk  in  the  ITnil,  and  in  those  of  Solotuschenskoi  in  the  dis- 
trict of  Koly  wan  in  the  Altai. 


151.  LIMNITR— Brown  hematite ;  FhiOips.  Fer  oxid£ 
ijvdrate;  llauy.  XJntheilbares  Habronem-Erz ;  Mobs.  Brau- 
neisenstein  ^  llausmann.  Limonit  ;  Haidinger.  Limnit ; 
Glocker. 
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Opaque.  Lustre  resiiiouSy  mcliuing  to  vitreous.  Yellowish* 
brown ••.blaoldsh-browii.  Streak  jeliowiBh-brown.  Biittile. 
H  «B  5*0... 6'S.   o  =  8*4. ..8*96.   Conducts  electricity. 

In  the  matrass  yields  water.   Before  the  blowpipe  on  chai^ 

coal  becomes  black  and  magnetic.    With  borax  in  the  inner 
flame  melts  into  a  green  glass.    Is  soluMc  in  warm  hydrochloric 
acid,  frequently  leaving  a  residue  of  gelatinous  silica. 
.»«  • 

¥e*H',  red  oxide  of  iron  8S*SS«  water  14*44,  ufiualiy  contain- 
ing an  admixture  of  silica. 

Analyses  of  limnite  a  fibrous  from  Horhaosen  by  Sckdn> 

berg,  h  pitchy  iron  ore  from  Siegcn,  c  fibrous  from  Karaensk  in 
the  government  of  Perm,  d  pseudomorphous  at\er  pyriit ,  ail  by 
V.  Kobell,  e  very  ])ure  'glaskopf*  from  the  Kuhbaeh  mine  near 
Eiiboland  in  the  Harz  by  Ameiung,yirom  Cornwall,  u  =  d  dS, 
by  Yorke:— 

a        h         e         d        e  f 

Eed  oxide  of  iron    S2*97     S9^7     SS'SS     8S*94     6S*77  81*16 

Diosphoricactd  «  —  S^oo  oxide  of  manganese  ris 
Water  ....  is'se    18*46    ism    i8*S6    la-ss  I4is 

Silica    ....     4*60      0*67      1*61      4*60      —  r4ft 

Occurs  in  fine  fibre^i  united  into  globular,  reniff^rm  and  sta- 
lactitic  ajiLH  *  Lcations,  having  a  r;uH:itiug  iibrous  or  curved  laTiiel* 
lar  structure ;  compact  and  earthy ;  pseudomorphous  after 
calcite,  quarts,  galena,  fluor,  blende,  baryte,  chalybit^,  pyrite^ 
marcssitef  wood  and  various  shells.  Is  st^poeed  to  result  from 
tho  decomposition  of  chalybite,  p}Tite,  Ac. 

Is  found  in  Cannthia  at  Hiittenberg  and  in  the  valley  of  the 
Layant,  in  Stiria  in  beds  in  gneiss  with  calcite  at  Turnch  and 
Eiseners,  in  Hungary  at  Sirk,  Drsiwasser  near  Bhonits  and  in 
the  comity  of  Gomdr,  in  the  Biesengebirge  in  mica  slate  near 
Starkenbach,  in  Saxony  at  Schneeberg  and  Sehwarmiberg, 
in  Thuringia  at  Kamsdorf  and  SaslfeM,  in  Nassan,  the  Hart, 
the  Tyrol,  the  Black  Forest,  Bohemia,  Upper  Sflesia,  in  extra- 
ordinary quantity  in  the  Pyrenees,  at  Somorostro  near  Bilb:u) 
aud  other  places  in  the  l^asque  provinces  of  Spaui,  la  Scotlaai 
at  Cuiiiberhead  in  L.markshire,  in  Mainland  one  of  the  Shet- 
land i8l(\s,  and  in  Hov  one  of  the  Orkneys,  in  Coruwjill  at 
Jiolailack  near  the  Land's  End  and  in  Tin  Croft  mine  near 
liednith,  in  Siberia,  in  the  Brazils  at  YiUa  liicca  and  Antonio 
Perura,  m  the  United  tStates. 


152.  WAD.— Wad  ;  Phillips.  Man^neso  oiide  hydrate 
(in  part) ;  Hany.  Schauniartiger  Wad-Graplut  j  Aiuks.  idaa* 
ganschaumj  ilausmann.    Wad;  Haidmger. 
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Amorphous.  Opaque.  Lustre  imperfect  metal  lie,  feeble. 
Gove-brown,  pas^siug  into  grey.  Streak  brown,  shiuiug.  Soils* 
Very  sectile.  Unctuous  to  the  touch,  u  =  0'6.  q  =  2*170... 
8*700.    Condttcte  electricity. 

In  the  matrMS  yields  water.  The  reactions  before  the  blow- 
jape  are  the  aame  as  those  of  oxide  of  manganese. 

Analyses  of  wad  a  from  Upton  Pyne  by  Turner,  b  firom 
Bttbeland  in  the  liarz  by  Bommelsberg,  e  trom  Bm^au  by 
Scheffler,  d  from  Krummau  in  Bohemia,  o  =  8*179,  by 
e  from  Mosaebo  in  Westgothland  by  Ix^ieatrchn : — 


Protoxide  of  maoganeae  •  7aHM> 

Oxygen  ......  14-34 

Sed  oxide  of  iron     »   »  — 

Idme  •   »   — ^ 

Barytes   — 

Potash  — 

Water   lOCC 

Silica  


h 

e 

d 

8 

67*60 

68*8 

64*40 

74-17 

18-48 

18-1 

7-87 

e-84 

1*01 

1*0 

11*18 

0*77 

4*sa 

1-01 

0*86 

8*1 

magnesia 

0*60 

3-66 

10 -.'JO 

9-8 

1410 

6'58 

047 

2*5 

143 

Oeetirs  massive,  bofnoidal,  sumetimea  pulveruienti  or  in 
firoth-like  coatings  on  other  minerals. 

Is  found  at  Elbinijerode  and  Iberg  in  tlie  Hans,  Ivemlas 
and  Arzberi)^  in  Tranconia,  Siegen,  Nassau,  Hiittenberg, 
Friesach,  Loben  and  other  plaoes  in  Cariuthia,  Piedmont,  in 
Pranee  at  Cantem,  Ghx>roi  in  the  department  of  Mayenne,  Yic- 
dessos  in  the  department  of  Arri^ge,  Cornwall  and  especudly 
in  die  manganese  pits  of  Upton  Fjme  in  Devonshire. 


153.  ASBOLANE.— Earthy  cobalt ;  Phillips.  r<,balt  oxide 
noir;  Hauy.  Untheilbarer  Psilomelan-Graphit;  Mohs.  Xo- 
baltschwane ;  Hausmann.   Asbohm;  Haidinger. 

Ajiiorplious.  Practure  conchoidal.  Opaque.  Lustre  resin* 
Otis,  glimnuTinc^.. .didl.  Blueish  and  b row nish-blaek... blackish- 
blue.  Streak  blacky  shining.  iSoik  slightly,  Sectile.  H  =  l*o.,. 
1*8.    o  8'8. 

In  the  matrass  yiekb  water  hanng  an  empjreumatic  smell. 
Before  the  blowpipe  on  ehareoal  emito  a  smell  of  arsenic,  but 
doee  not  mdt.  A  small  quantity  imparts  a  violet  colour  to 
borax  in  the  outer  flame,  and  a  smalt-blue  colour  in  the  inner 
flame. 

(Co^6u)Mn»H*. 
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Analysis  of  asbolane  £rom  Kamsdorf  by  Bmninelsbeig :~ 

Protoxide  of  manganese  •   .   •  40*05  ^ 

Oxygen   S'47 

Oxide  of  cobalt   19*4S 

Oxide  of  copper   4*85 

Red  oxide  of  iron   .....  4  o0 

Barytes   o*50 

Potash  •    .    •  0  37 

Water   21*24 

Occurs  massiTe,  mammillaiy,  botijoidal  and  pnlTeniknt^ 
inyesting  other  minends. 

Is  found  at  S[ainsdoif»  Saalfeld^  GHucksbrum  in  Thoringia; 
Bieber  and  Biechelsdorf  in  Hessia;  Wittieben  in  the  Bmek 
Forest ;  Eenp^ersdorf  in  Lusatia  ;  in  the  mines  of  Mauknerdtz 
and  Geyer  near  BrixK^^g  ui  Tyrol  ;  Xortscliiiisk  ia  ^Siberia  ;  in 
sandstoiiu  Willi  copper  pyrites  at  Alderlt'v  Edge  in  Clu'shire  ; 
of  a  blue  colour,  invetyting  iisaures  in  slate  day  in  the  penimsuia 
of  iiowth  near  Dublin. 


154.  FSILOMELANE.— Psilomekne ;  Beudant.  TJntheS- 
bares  Manga n-Erz;  Mohs.    Schwarzbraunstein  ^  Hausxnann. 

Psilomeliiu  j  llaidinger. 

Amorphous,  Fracture  even... flat  conchoidal.  Opaque. 
Lustre  metsllicy  imperfect.  Blueish-black,  grey ish-blaek . . . diark 
steel-grey.  Streak  brownish-biack,  shining.  Brittle.  H  as  s-o 
...6*0.   a  =:  S'7...4-4.   Is  a  good  conductor  of  dectriri!^. 

In  the  matras.-  \  iclds  water.  Its  reactions  before  the  blow- 
pipe  are  the  same  as  those  of  manganite.  In  powder  soluMe 
in  hydrochloric  acid  with  an  abundant  erolution  of  cidorine. 
In  powder  imparts  a  red  colour  to  concentrated  sulphuric  acid. 
After  itrnition,  the  potaah  which  tiome  varieties  contain  may  he 
diahulw  d  out  by  water. 

Analyses  of  psilomelane  a  from  Schneebei^,  h  from  So* 
man^he^  both  by  Turner,  e  from  Baireuth  by  Fudis,  d  from 
Horhauaen  by  Bammebberg,  e  from  Ilmenau  by  Seheffler:^ 


Bed  oxide  of  manganese 

Oxygen  

Barytes  «••••• 

Potash  

Water  

SiUca  

Black  oxide  of  copper  . 
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a  b  e  d  e 

Bed  oxide  of  iron     ....     —  —  —  1*43  0*3 

Lime  —  —  —  cas  1'8 

Soda  and  magneflia  ....     —  —  —  0*89  — 

Alumina  —  —  —  —  a*l 

Somp  varitti(^  are  nearly  or  quite  anhydrous,  an  appears 
from  til'-  following  analy^se^'  of  pj^iloniolane  from  llincnau  f  by 
CbusbriR-h,  from  Gy  y  by  i^beknen^  irom  near  iieidelberg  h 
by  Eammelflberg ;— 

/         y  * 

Ph)tozide  of  manganeee.   .  77'S8         70*00  70*17 

Oxygen  16*89  14*18  16*16 

Potash  6*99  4*06  9*89 

Lime   0*91  —  o*eo 

Magnesia   —  1*06  0*21 

Barytes   CI 2  G  i>o  8  08 

Black  oxide  of  copper    .    .  0  40  —  0*30 

Hi  ll  uxideofirun  .    •    ,    ,  —  0*77  — 

Oxide  of  cobalt     .    .    •    .  —  < —  o  51 

Silica   Oo2  0'60  ooo 

Water   —  1-67  1*43 

Oeenrs  in  botryoidal,  renifonn  imd  stalacfcitic  masaefl,  also 

compact  and  disseminated.  It  is  probably  a  mixture  of  different 

mLnerals. 

Occurs  in  bt  ds  of  pyrolusite  and  manganite,  in  veinn  in  por- 
phyry and  in  beds  of  ehalybitc  and  hydrous  iron  oxides  ;  also 
in  newer  formation}?,  especially  in  the  new  red  sandstone.  It* 
found  at  jMari  i^pi  intr  near  GottinLrtu,  m  the  liar z  at  Wnr/eln- 
lu  TL^r  in  till*  !Irrzbcr</  forests,  near  Braunlage,  in  the  beds  of 
iron  ore  ot  iiibuigerode  and  Neuwerk,  near  Ilefeld,  in  Thuringia 
near  Ilmenau,  ^^lersburg,  Brotterode  and  8chmalkalden,  in 
Saxony  ne^  Scbneeberg,  Johann-Gkorgen^tadt  and  Ehren&ie- 
dersdorf,  in  Stiria  at  Vordemberg  in  clefts  in  decomposed 
chalybite^  HoUerter  Zug  in  Siegen,  Naila  and  Arzberg  in 
Baireuth,  in  many  parts  of  the  Blwsk  Forest  in  Teins  in  granite 
and  new  red  sandstone,  at  Bieber  in  Hessia,  near  Siegen,  at 
Kupferberg  and  Konradswaldau  in  Silesia,  Schwarzthal  and 
Bonsherg  ia  Bohemia,  Jessenits  in  MoraTia,  Bhonits  in  Hun- 
giry,  Arscfaits  in  Bnkownia,  Bomantehe  and  other  places  in 
FnuDce,  Christianssnd  in  Norway,  Devonshire,  Cornwall,  Monk- 
ton  in  Vermont  in  North  iVmcrica. 


155.  8ASS0LINE.— NatiTe  horacie  add ;  FhilUns.  Acide 
boncique ;  Hauy.  Frismatische  Boiax-Saure ;  Mobs.  Sasso- 
lin;  Hausmann,  Haidinger. 
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Anorthic.  110,110  =  61°  30' ;  100,110—69®  o'  j  Ill,IlO=47^  ^ ; 
001,IlO  —  48*^  O'j  001,110  =  80*^  30'. 


a  100,  c  001,  y 
B  111,  ill. 
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101,  X  101,  m  110,  t 


no.  302. 


Iio,  t?  Ill,  r  iu. 


no.  303. 


Conil)inatloiis.  canU,  camtvrsu.  Twins.  Twin  axis,  the  axis 
of  the  zone  amf.,  oc  —  29*^  2'.  Cleava^^e.  c,  very  perfect  an-1 
easily  obtained.  Transparent  translucent.  Lustre  pearir. 
The  optic  axea  seen  through  the  faces  c  appear  to  make  with 
each  other  an  angle  of  about  8°.  ColounesSy  white,  greyiBb- 
white,  yellowish-white.    Streak  white.    H  =  1.    o  =  1*48. 

Unctuous  to  the  touch.  Ta«te  faintly  acid  and  bitter.  Ik 
the  matrass  yields  water,  fizposed  to  the  flame  of  a  lamp 
intumesees,  and  melts  into  a  transparent  bead,  which  on  being 
rubbed,  without  being  isolated,  acquires- resinoas  eleetricity. 
Imparts  a  green  colour  to  the  blowpipe  flame.  SohiUe  in  ss 
parts  of  water  at  uP  o,  and  in  s  psrtsof  boiling  water.  Sohibk 
m  idcohd.   The  solution  bums  with  a  green  flame. 

BoH',  boracic  acid  66*38,  water  43  C2. 

In  erystailline  scales  and  crusts,  granular  and  atalactitic 
Is  foiimd  mixed  with  sulphur  in  crevices  in  the  islands  of 
Yulcano  and  Stromboli,  and  appears  to  have  been  produced  by 

sublimation  along  with  the  vapour  of  water  ;  also  in  solution  in 
the  water  of  hot  spriiigti  in  the  neighbourhood  of  Sab^o  iu 
Tuscany. 


smcjLTEa. 


156.  STAITEOLTTE.— Staurolite  \  Phillips.  Staiirotide  ; 
ITauy.  Prisnuitoidi^cher  Crranat^  Mohs.  {^tauroUth^  Uaiu- 
manu,  Hai dinger. 

Frismatic.  011,010=94^88;  101,001  s84^  mT;  110,100«MP4I^, 
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e  001,  r  oil,  m  no,  a:  302  twin-fiice,  z  322 
«  tnincates  the  edge  oc;  4f  tnmcates  the  sdid 
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FIG.  304. 


mm  60  40 
me      90  0 

riG.  306. 


2C  60°  3/ 
Za         69  42 

FIG.  306. 


m 

1 

\ 

Combinations,  cm,  crmt,  ennn.  Twins.  1.  Twin-face  x. 
(fig.  306.)  CO  =  91°  38'.  2.  Twin-face  ar.  (fig.  8oe.)  ca  == 
68°  4e',  09  s  —  60°  36'.  The  faces  e  sometimes  rough.  GleaY- 
age.  a  perfect^  Imt  mtemiated ;  m  tracee.  En^ture  con- 
choidal... uneven.  Translucent... transluceiit  on  the  edges, 
Ijiistre  vitFBOiis,  indining  to  resinous.  For  red  rays  in  a  plane 
panUd.  to  and  nolarued  in  that  p1ane»  f«  as  i*:r696.  The 
optb  axes  make  angles  of  48^  with  a  normal  to  e,  in  a  phme 
perpendicular  to  the  edge  ac.  Beddish-biown. .  .blackish-brown. 
Streak  white*   h  as  7*0.. .7*6.  o  =  8*68. ..8*79. 

Kearlj  infhsible  before  the  blowpipe.  In  borax  melts  with 
difficulty  into  a  plass  coloured  green  by  iron.  Soluble  with 
Terr  rrreat  diiUculty  m  salt  of  pliosphorus  into  a  colourless 
opalescent  glass.  With  soda  melts  with  ertervcscence  into  a 
yellow  slap:.  Partially  decomposed  by  Bulphuric  acid  either 
before  or  alter  ignition. 

Analyses  of  stanrolite  h  from  Airolo,  e  a  8*60... 8*78,  d 
firam  Bretagne,  e  =  8*687... 8*629,  /  from  Polewskoi  in  the 
ITraly  e  =  8*647 •..8*6889  ^  by  Jaoobson : — 


88-46 
47*88 
16*61 


h 

88*80 
47*08 
16-66 


Alumina  •  •  •  < 
Bed  oxide  of  iron  , 
Ox.  mangan.  . 

Uagnesia    .    .  . 

Analyses  of  stanrolite  g^h^k^l  from  St.  Gotthardt,  G  ^  8*787 
in  fragments^  &  =:  8*744  in  powder^  by  Jacobson,  m  by  Harig* 


1*09  1*66 


e 

80*10 
44-87 
16*00 
0*17 
0-88 


d 

40-86 
44*88 
16*77 
0*10 


e 

88*68 
47*48 
16*06 


/ 
88*88 
46*07 
14*60 


—       8*44  8*47 
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Silica  aooi 

AluminA  48*68 

Bed  oxide  of  iron  •  .  •  I4'a7 
Protoxide  of  manganeee  .  1*19 
Magnesia  1*38 


\ 

In 

I 

m 

29*72 

29  13 

80*31 

28*47 

64*73 

62*01 

40*80 

17-56 

i8'ce 

17-41 

018 

O'Sl 

1*86 

rs8 

8-18 

0-7» 

The  composition  of  staurolite  from  Airolo  ia  repreei'Tittd  hy 
ftsi,  where  j|  is  Ii  and  In  ataurolite  from  6t.  GottliardI; 
the  bases  contain  about  twice  aa  much  oxygen  as  the  sllit^a. 
In  the  varieties  &om  fireti^e  and  the  Ural  the  o^gen  of  the 
bases  is  |  of  that  of  the  silica. 

In  imbedded  crystals  in  mica  sUte,  talc  slate,  day  date,  xarel/ 
in  gneiss,  with  garnet,  kjanite,  tourmaline. 

Ii  found  near  Prato  on  St.  Gotthardti  and  on  the  Oreiner  in 
the  Zillerthal,  often  attached  to  crystals  of  kyanite  so  that  a 
fiu»  of  one  ciystal  is  in  contact  with  a  face  of  the  other,  and 
their  ed;;i  parallel ;  at  Sebes  in  Transylvania,  near  Petersdorf 
and  Gol«len8tiiu  in  Moravia,  St.  Ja^?o  di  Compostella  in  Spaijj, 
in  the  neiglibourhood  of  Oporto,  in  mica  shito  anJ  isolated 
crystals  at  Quiuiper  and  Luauiio  in  the  department  of  I'inis- 
terre,  Hieres  in  the  department  of  Yor,  in  sunk.-  of  ilie  irebri«irs, 
in  A bf^rdeenshire,  Syni  in  the  Ural|  in  the  mica  slate  of  .New 
England* 


157.  ANDATATSITE.— Andaln.site;  Phiiiips.  Audalou^ite ; 
Hauy.    Andaiusit  j  Hausmanu,  ilaidingcr. 

Prismatic.   011,010  r=:  54^  84';  101,001 =:88°  5' ;  110,100^48^ 

a  100,  h  010,  G  001,  r  on,  %  loi,  m  no,  h  iso. 

no.  8U7. 


86° 

86' 

ka 

68^ 

4-4 

U 

80 

0 

ha 

00 

0 

88 

8 

70 

54 

ae 

90 

0 

70 

10 

ma 

46 

83 

mm' 

88 

18 

Combinations,    eni,  sni^  rsm,  c^rm,  vicisk.  Surface 

uneven  and  roiiji^h,  seldom  Rmooth,  usmdly  covered  with  films  of 
mica.  Cleavage,  m  Tuorc  or  less  distinct ;  h  imperfect ;  #  and 
a  traces.  Fracture  uneven,  splintery,  flat  eonrboidal.  Trans- 
parent ...tmnsluccnt  on  the  edges.  Lustre  vitreouti.  For  a 
red  ray  h\  a  plane  parallel  to  c,  and  polarh&ed  in  that  phuio 
/I  =  i'62i4.   The  optic  axes  lie  in  a  plane  perpendicular  to  the 
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ikees  r.  r.  r'.  ancf  make  an<^lcs  of  lo®  13'* 5  witli  a  normal 
to  r.  Peiiri-grey,  Hesli-red,  peaeh-blossom-red . . . violet . . .reddish- 
brown  ;  seldom  green,  lu  a  iraiie^  firom  the  Brazils  rays 
transmitted  through  the  crystal  in  planes  parallel  to  o, 
sad  polarized  in  those  planes,  are  oil-green,  oUre-green  and 
led  respectively.    Streak  white,    h  =  7*5.    o  =s  8*1... S'S. 

Infusible  before  the  blowpipe.  Soluble  with  extreme  diffi- 
eulty  in  borax,  forming  a  clear  glass.  In  powder  becomes  blue 
with  solution  of  cobalt.   Very  dightly  attacked  by  adds* 

• » » 

AlBi,  silica  87*ss,  alumina  S9'48. 

Aiialvses  oi'  aiidalusitc  a  irom  Ilerzoirau  l>v  "Biicholz,  h  of 
peach-b!«)r?soin-re(l  andalusite  from  ^Tunzig  in  the  Triebischthal, 
o  =  3*162,  by  Kersten,  c  fipom  ITahlun  by  Svanberg,  d  from 


Idsens  by  Bunsen,  e 

from  lasens,  0 

=:  8'i64y  by  A.  Erdmann : — 

a 

h 

e 

d 

e 

Silica  

36-5 

37-51 

37-(!5 

40*17 

39*99 

Alumina      .    ,  , 

00  01 

50-87 

68*62 

68*60 

lii'A  <  »\ide  of  iron  . 

40 

1*49 

1-87 

0*72 

Ma<;ueaia    •   .  • 

0-46 

038 

(tfn  0*51 

0*88) 

0'48 

0*68 

0*28 

Andalusite  decomposes  very  readily,  beins^  frequently  con- 
verted iuto  a  steatitio  substance  coiUuinui^^  Jvvanite,  or  into  a 
bubstauce  like  kaolin,  lor  which  H  =  3,  u  =  2'70. 

In  attached  and  imbedded  ciystab^  in  granite,  gneiss,  mica 
slat<\ 

Is  found  near  Tolcflo,  in  the  Sierra  Morena  and  in  A  racoon  ; 
Tiisens  in  tlie  Tyrol,  Arl>er  near  Bodenmais,  Lahmerwiiikel  and 
llerzogau  in  Bavaria,  Kaplitz  and  Albenreuth  near  Iglau  in 
Bohemia,  Goldenstoin  and  AVinkelsdorf  in  Moravia,  Landeck 
.nnd  Freiwaldau  in  Silesia,  Braunsdorf  and  Penig  in  Saxony, 
at  Fores  in  France,  near  Schaitansk  in  Siberia,  in  the  alhmum 
of  Gupiara  in  Minas  Novas  in  the  Brazils,  at  Botrifnev  in 
Banffsnire  in  gneiss,  in  mica  slate  at  Killiney  in  Ireland,  liich* 
field  in  Connecticut,  and  Westford  in  Massachusetts. 

f  la.  308. 

Chiastolite  appears  to  be  a  variety  rf  ytjj^ 
andaiusite  having  prisms  of  a  darker  sub-         y  t  \. 
stance  in  the  centre,  and  sometimes  in  j  \ 

each  angle,  connected  by  thin  plates  of  the    ^  >^  > 

same.   The  dark  portions  are  either  the  T 

slate  in  which  the  crystals  are  imbedded,        \^  ! 

or  dis<M>loration8  produced  by  carbona- 

reous  matter,  which  disappear  on  igniting  the  crystal,   h  =S'0 

...6*6.     O  ~  ii-9...2  d6. 
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Analysis  of  cliiadtolite  a  Irom  liauoaater  by  Bimsen^  h  bj 
JackBon: — 

SiliCft  8909  8S*0 

Alununa   ft8'€6  ei'O 

Oidde  of  manganese   .   «  0*68  ie  4*0 

Lime   0*81  — 

Volatile  matter  ....  0*99  H  l*» 

Chiastolite  occurs  imbedded  in  day  slate  near  Bareget,  ia 
the  valleys  of  Luchon  and  Gistain  in  the  Pyrenees,  Serra  de 
Marao  in  Portugal,  St.  Jago  di  Compostella,  near  Santa  Eleiis 
in  the  Sierra  Morena  in  Spain,  St.^rieuz  in  Baa  Bretagne, 
Gkfirees  in  the  Fichtelgebirge,  Greifenhagen  in  the  Han,  the 
Wol&erag  near  Keswick  in  Cumberhind,  Agnavanagh  in  Wid« 
low,  in  dolomite  on  the  Simplon,  in  grey  umestone  at  Cook- 
doux  in  La  Haute  Garonne,  at  Sterling  and  Lancaster  in  Mas- 
sachusctts,  Siberia,  Mexico. 


158.  KYAJSITE.— Kyanite;  PhilHps.  DisthSne;  Hai^. 
Prismatischer  Disthen^Spath ;  Moha.  Disthen;  Hansmann. 
Kyanit;  Haidingen 

^Uiortliic. 

FIG.  309. 

0^  

\ 


em 

2QP 

45' 

m 

84 

19 

tm 

73 

44 

48 

37 

pm 

79 

10 

80 

46 

Coml)iiiations.  pmt,,k.i.e.  The  faces  w,  t  are  soinotinio^ 
striated  parallel  to  Lhcir  intersections  with  each  other.  TwiiuN. 
1.  T\\'iu-t'ace  m.  2.  Twin-axis  the  axiii  of  the  zone  mt.  Pain? 
of  crystals  occur  also  united  by  the  faees  fw,  so  that  the  faces 
p  of  the  two  individuals,  and  the  axes  of  the  zones  mi  are 
parallel,  the  laces  t  forming  a  re-entering  anL::le.  Cleavage, 
m  very  perfect,  t  less  perfect,/?  least  perfect.  Praoture  uneven. 
Transparent... translucent.  Lustre,  pearly  on  f-n,  vitreous  on 
the  other  faces.  Colourless,  white,  passing  into  blue,  green, 
and  sometimes  grev.  Stripes  of  blue  occur  firequently  on  a 
lighter  ground.  On  looking  through  a  blue  mstal  in  a  dims 
tion  parallel  to  the  edge  tnp,  it  is  of  a  deep  blue  colour  wbsn 
the  light  is  polarif.ed  in  a  plane  perpendicular  to  m,  and  colos^ 
less  when  the  light  is  polarised  in  a  plane  parallel  to  m.  In  ai 
direction  nearly  perpendicular  to  m,  the  colour  is  lighter  V 
darker  according  as  the  light  is  polarised  in  danes  paraBsl  V 
perpendicular  to  the  edge  mi.  Streak  white,  brittle,  n  aafO 
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on  the  faceei  m,  above  6  0  on  the  other  faces  and  on  the  angles 
au<i  educes,    g  =  3'58.. .3  (J2. 

Perfectly  infuaible  bt  fore  the  blowpipe.  The  coloured  va- 
lieties  become  white.  With  borax  melta  with  difficulty,  but 
eompletely,  into  a  transparent  colourless  glass.  With  salt  of 
phoqihonis  leaves  an  opaque  skeleton  of  nliea.  With  a  little 
soda  mdts  partially ;  with  more  soda  intnmesoes  and  beeomes 
infusible.  Moistened  with  solution  of  cobalt  and  strongly 
heated  becomes  blue.  Is  not  acted  upon  by  acids. 

AlSi,  silica  37*52,  alumina  e9*48. 

Analyses  of  kyanite  a,  h  from  St.  Gotthardt  by  Ax{Tedson» 
e  from  St.  Gotthardt  by  Eosales,  d  from  St.  Gotthardt,  a  =  S'S, 
byliarignac,  e  from  ttdraas  by  ArfVedson, from  theT}  rol; 
0  =z  s'sei,  by  A.  Erdmann^  ^  from  the  Greiner,  o  =  3*678,  by 
Jsoobson : — 

a       h       o  defy 

Silica  ....  31-33  3U-9  30  67  3(5'60  301  37*36  37*30 
AhlTTlina  .     ,     .     04  89     64*7     eS  ll     62  G6     03  8     62  09  62*60 

Bed  ox.  iron    .     —     —     119     o  84     —     071  108 

In  imbedded  crystals,  in  mica  slate,  talc  slate,  gneiss,  granite, 
dolomite,  marble,  with  staurolite,  which  is  frequenthr  attached 
to  or  imbedded  in  the  crystal  of  kyanite,  with  the  mce  0,  and 

the  edf^  am,  of  the  staurolite  parallel  to  the  face      and  edge 

mt,  of  the  kyanite ;  in  columnar  or  fibrous  masses  i  pacudo- 
motphous  after  anLLdubite. 

Analyses  of  a  brown  columnar  variety  (sillimanite)  from 
Petty  pang  near  Saybruok  in  Connecticut  h  by  Staafi',  i  by 
B.  Silliraan,  k  of  a  fibrous  variety  (buoholzite  or  iibrolite)  from 
Chester  in  Pcnnsyivaiua  by  A.  Erdmann,  I  from  Chester, 
m  from  l^raudywine  Springs,  n  of  Eoumon's  fibrolite,  all  by 
B.  Silliman : — 

h       i        k        I       m  n 

Silica  87*S6    37*06    40*08    84*81    8616  86*81 

Alumina  ....    6S'6S    68*41    68*88    64*48    68*68  68'42 

Bed  oxide  of  iron .  8*17  —  e*74  —  —  0*70 
Magnesia    .    .    .     0*40    —      —     0*68     —  — 

Is  found  in  many  places  on  St.  Gotthardt,  in  mica  slate,  on 
tiie  Greiner  and  at  Pfitsch  in  the  Tyrol,  on  the  Bacher  in  St^Tia, 
•m  the  Sau  Alp  in  Carintbia,  Gangerbiiusel  near  Petschau  in 
Bohemia  ;  Bodenmais,  Hof  and  Aschaftenburg  in  Bavaria, 
in  the  mining  districts  of  Saxony,  near  Sebes  in  Transyl- 
vania, Xiangenlois  near  Krems  in  Austria,  Bernstein  in  Moravia, 
the  ialand  of  Syra,  in  many  places  in  the  Ural,  Botriphny  in 
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BanfTrihiro,  near  Banchory  in  Aberdeenshire,  Zetland,  LIlI^ 
field  in  (.'ouneeticut,  Chesterfield  and  Kussell  in  Massaehiisetts 
and  many  other  places  in  the  United  States,  in  the  Serro  do 
Con9ei9ao  and  Passas^em  in  Minas  Geraes  in  the  Brazils,  in 
the  Himalaya  moniitaiiiB.  Sillimanite  oecurs  in  e-lt  inii  r  prlsiuj* 
at  Chester  m^d  Yautie  in  Con lu  eticut,  Torktown  in  Xew  York. 
Pibrolite  is  found  with  corundum  in  the  Curnatie  and  ia  China. 
Lisens  and  Paltigl  in  the  Tjrol,  Moravia,  Bohemia,  and  North 
America* 


159.  BA^ILITE. — Biiiidite ;  Dufren^y,  liamUti  liau^ 
mann,  Haidinger. 

Fracture  uneven  and  splintery.  Translucent.  Lustre  ritre- 
ous ;  silky  in  the  columnar  masses.  White,  sometimes  indining 
to  green,   h  =  6*6.   o  =  S'984. 

Before  the  blowpipe  slowly  soluble  in  borax  forming  a  colour- 
less glass.   With  solution  of  cobalt  becomes  blue» 

Analysis  by  Erdmann;— • 

Silica   56*90 

Alumina   40*78 

Bed  oxide  of  iron    •   .   .  ro4 

Lime   1*04 

Fluorine   trace 

Is  found  in  long  slender  prisms  and  crystalline  masses,  with 
quartz  in  gneiss,  at  Brakke  not  £ur  fiiom  Brevig  in  the  parish  of 
Bamle  in  Norway. 

100.  WOLLASTONITE.— Tabuhir  spar;  Phillips.  ^VoU 
Listonite  ;  Haiiy.  Prismatischer  Augit-i>path  j  Mohs.  Wol- 
kstoait  I  Hausmaun,  iiaidinger. 

Oblique.   101,100=83^  4^  lll,010s69'^S4''4;  101,001  ssSf' 44'. 

t    201,    If    801,   «  808, 


a  100, 

c 
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g  088,  e 

oil, 

» 
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Twins.     Twin-face  e.     Cleavno^e.  u,  a,  a  being  the 

ijrightest.  IrVacture  uneven.  ISemi-transparent... translucent 
on  the  edges.  Lustre  vitreous,  inclining  to  pearly  on  the 
cleaTages.  White,  passing  into  gtej^  jelSow,  red,  and  brown, 
fcitreak  white.    Rather  brittle.    H  =  6  0.    o  =  9*B...2'9. 

Melte  with  difficulty  before  the  blowpipe  into  a  semi-transpa* 
sent  glass.  Is  soluble  in  borax  and  salt  of  phi^homs,  leaving 
a  akdeton  of  silica.  Is  completely  decomposed  by  bydioeliloric 
MdylsftTing  a  jelly  of  silica. 

CaSi»  silica  is*37,  lime  47*S8t 

Analyses  of  woUastonite  a  from  Skrabbolc  in  Finland  by 
Bonsdoirff,  b  from  Perhoniemi  in  Finland  by  H.  Bose,  e  from 
Csiklowa  by  Stromejer,  d  by  Beudant,  e  from  WilsboiOUgh 
on  Lake  Champlain  hy  Seybeit,  y  by  Vanuzem : — 


a 

h 

e 

d 

e 

/ 

Silica    .    •    ,  , 

52*68 

6819 

61-45 

63-1 

510 

51*67 

Lime    .    •    •  • 

46*98 

47-41 

461 

48*0 

4700 

Magnesia  .    .  . 
Red  oxide  of  iron 

0*68 

(lia 

0  26) 

1-8 

trace 

0*18 

0*40) 
0-08 

1-8 

1*88 

Water  .   .   «  . 

0*89 

1*0 

Analyses  of  woilastonito  ^  from  Capo  di  Bove  by  v.  Kobell, 
7i  from  Diana  in  I^ew  York  by  ikn-k,  i  I  rom  Parp^asby  Palauder, 
A  from  (roikam  in  Upland  by  Weidlmg,  /  iVotu  Harzbiiror  by 
Kammekberg,  m  from  (ireenyilie  in  Upper  Canada  by  Buuce 

f        h        i        k        I  m 

Silica   61-60    61-90    60  60    62*16     63*01     63  05 

Lime  4o'45     47*55     47-21     4oU4     44'91  4574 

Mai^iiesia    ....      0-65     life      0*14      0*90      1  04  — 

K^ci  oxide  ol  iron  .  —  0*25  —  0  87  Ee  1*80 
Water   8  00    —      (mb    0*34)  1*59  — 

Occurs  in  attached  and  imbedded  crystals,  lamellar,  granular 
or  coluHiuar  laasbeb,  usually  in  beds  of  granular  linie»tuue  in 
the  older  slate  rocks,  with  garnet,  pyroxene  and  amphibole. 

Is  found  at  Czikluwa  ajid  Orawitza  in  the  Banat,  Sknibbole, 
Pargan,  and  Purlioiiieini  in  Finland,  at  Gokum  in  Sweden,  crys- 
tallized in  the  Fossa  Grnnde  in  matter  c^ecttjd  by  Vesuvius,  and 
at  Capo  di  Bove  near  liome  in  lava,  at  Greenville  in  Canada, 
in  the  United  states,  in  Wilsborough  in  New  York,  Bucks 
County  and  Easton  in  Pennsylvania^  in  Hesse  Darmstadt, 
Anerbach  near  Schwarzenberg  in  Saxony,  in  Ceylon  with 
garnet  in  gneiss,  in  the  castle  rock  of  Edinburgh  in  trap. 
Adeavable  substuice  resembling  woUastonite  in  apnearance 
and  composifcion  has  been  found  in  the  slags  of  iron  nirnaoes. 

o 
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It  has  also  been  obtained  li\  fusing  in  a  crucible  lime  aod 
silica  in  the  required  proportions. 

In  the  Phil.  Mag.  tor  Sept.  1831,  Mr«  Brooke  has  given  the 
fom  and  aoglea  of  a  ndneral  from  YeaoTiua  which  be  recehed 
as  wollastonite.  This  particular  Bpeciinen  has  not  been  ana* 
Ivaed,  but  it  reaemblea  others  received  in  this  conntrr  midar 
the  same  name.  The  firagment  figured  by  W.  Phillipa  ai 
tabular  spar  was  taken  from  a  specimen  stated  on  ite  ticket  to 
be  from  Vermont,  XT.  S.  The  supposed  tabular  spar  is  in  hugs 
grains,  and  is  accompanied  bjr  small  grains  of  coccolite;  but  we 
do  not  find  any  notice  in  the  American  works  on  Mineralogy  of 
such  an  association  of  mineraU  having  been  found  in  Yermont 


101.  AUGITE.— Angite,  Pvroxcne;  Phillips.  rvn.\ene; 
llauy,  Paratomer  Aucnt-Spath ;  Mohs.  Diopsid,  A«"i*^"t}iy 
Malacolith,  Augit ;  Haubmaiin.   Augit ;  Hiudinger. 

Oblique.  101,100=48°  60' ;  101,001=24°  19  "8 ;  11 1,010=65°  4l''7. 


a 

100, 

h 

010, 

e 

001,  e 

Oil,  Z 

021,  X 

041, 

/>  101, 

101, 

n 

102, 

301, 

f  310, 

9 

210, 

m  110, 

120, 

1  130, 

In, 

0 

221, 

K 

SSI, 

U  111, 

d 

131, 

V   221,  i 

483, 

f  162. 

49° 

50' 

43° 

SS' 

Co 

\if  21' 

ca 

73 

69 

62 

15 

uo 

S3 

61 

M 

89 

20 

70 

40 

ve 

49 

54 

pa 

105 

a4 

90 

0 

me 

70 

a 

qa 

144 

as 

44 

4 

108 

as 

xb 

aa 

48 

oft 

47 

45 

CO' 

114 

as 

zb 

41 

17 

A 

60 

16 

1S7 

49 

a 

60 

ao 

ib 

S6 

S6 

mm' 

S7 

5 

90 

0 

iA 

65 

42 

oo' 

96 

so 

ib 

17 

as 

SS 

SS 

at' 

lao 

SI 

25 

25 

S7 

49> 

wd 

sa 

SS 

no.  sii.  ne.  sia.  rie.  sis. 
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Comlmiatioiit.  em, 
eah,  eabm,  9mm..pMJh, 

frnm/Mh^j^mf^mmah.  The 
fiieeB  c,  p  luiiallj  rough ; 
Hi  curved ;  0,  h  striated 
parallel  to  their  inter* 
•ectioTiswith  each  other; 
0,  gti  iiiled  pMi  aiiel  to 
their  intersections  with 
M.  Twins.  Twin-face  a. 
Cleavage,  w,  toleniblv 
perfect,  but  iiiternipted; 
a,  h  less  (li.stinet  ; 
oecasionaUy.  Pknes  of 
imioo,  but  not  of  true  cleaTBge,  occur  fieqiieatly  in  acme  TBiie- . 
ties  parallel  to  rractiireeonchoidal...mieyen.  Transparent... 
opaque.  Lustre  vitreona.  For  rays  in  a  plane  parallel  to  6,  and 
polarized  in  that  plane,  ^  =  1*680.  The  optic  axes  lie  in  a  plane 
parallel  to  h.  One  makes  angles  of  so^  and  e^  86^  with  normals 
to  a  and  c  respectiyelj ;  the  other  makes  angles  of  Sl^  88'  and 
sa^  %x'  with  normals  to  a  and  e  respectiYely.  Colonrless,  white, 
nsnally  coloured,  grey,  green,  black.     Streak  white.. .grey. 

Brittle.    H  8BS  6*0...6'0.    e  =  8*8. ..8*4. 

Before  the  blowpipe  melts  into  a  white,  grey,  green  or  black 
glass*.  With  borax  and  salt  of  pliosplioius  usually  yields  the 
reaction  of  iron,  With  solution  of  cobalt  the  white  and  colour- 
letiid  varieties  become  red.    Is  but  slightly  acted  upon  by  acids. 

CaSi  +  HSi,  where  B  o(msists  essentially  of  Mg  and  Fe« 


Analyses  of  the  ^2^rey  aud  green  transparent  variiHics  called 
diopside  a  from  the  i'assathal  by  Wackenroder,  h  from  Orijerfvi 
by  11.  K<»»e,  c  frora  Langbanshytta  in  Warniland  by  H.  Rose, 
d  from  T;niiniare  in  Finland  bv  t,  Bonsdoril'  e  from  Aehma- 
towak,  a  =  3^  by  Hermann,/ irom  the  Bnudls  by  li.ussin : — 


a 

I 

e 

A 

/ 

»ica  .... 

64*64 

66*88 

64*88 

63*87 

66*81 

84-84 

88*01 

84-78 

88*60 

86*11 

.  18*89 

18*00 

18*89 

18*66 

17-88 

17-88 

Protcix.  iron  . 

8-60 

1*08  (1^  8*18) 

0*99 

8-00 

1*80 

Proti>\.  mang.  . 

018 

2*00 

1*68 

0-88 

0-67 

Aliimiiiit  .  . 

0*20 

0  2 

0-88 
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^nnlvsps  of  the  trnnslucept  green  and  brown  vnriptiV*  <^alled 
malacoiite  or  Bahlitc  <j  troin  Sahla,  A,  i  from  Bjonuyrcjiwedcn  in 
Dalecarlia,  all  by  H.  Eosc,  h  from  Lanql  :iiishytta,  o  =  3*27.  by 
Beuterskold,  /  from  Nordmark  by  Funk,  m  of  fibrous  augite 
(amianthus)  from  Schwaraeuatein  in  the  Tyrol  by  Meiti^ 
dorf : — 


9 

Jl 

• 
% 

h 

I 

m 

6408 

54*55 

69-56 

52*18 

65-87 

Lime  

,  23-67 

23'47 

20-21 

23  Bd 

2200 

17*7« 

Magnesia    .    •  . 

.  16'49 

11*49 

16'25 

16-27 

7  06 

80*31 

Protoxide  of  iron  . 

4*44 

814 

4*48 

16'IS 

4*81 

Protox.  mang. 

«  0-42 

0*61 

0*78 

1-87 

1'61 

III 

Almniiift    •   •  • 

•  0-81 

0*14 

0*86 

0'4& 

Analyses  of  the  dark  green  or  blai  k  npiujiie  \aru  ii*  s  called 
augite  71  from  Pargas  in  Finland  by  Xordeii^kiold,  o  iruni  the 
Hhongebirge  (mean  of  two),  p  from  Gillonfelder  Maar  (mean  u£ 
four),  q  from  Zigoioiiberg  iu  the  Fassatbal  (mean  of  two),  f 
irom  ^tn%  «  from  YeauTiufi,  all  by  Kudernatach  :— 


nop        q        r  t 

Siliea   61-80  60-42  48*76  60-12  50*55  50*90 

Alumina      •     •     .     .  6-56       6  57  6*70  4-20      4-85  5'^ 

Lime   19  07  3  8-78  23  Ul  2006  22  29 

Magnesia    ....  I2*0l  16  31  14  30  13'70  i;roi  u  4.1 

Protoxide  of  iron  .  ^  6*92     7*40  7*66  Xl'eo     7*86  8*86 

Water   1*08  —  —  —  —  — 


Analyses  of  the  black  yariety  (hedenbergite)  #  from  Tua^ 
berg,  u  from  Taberg,  both  by  H.  Rose,  v  from  Arendal  by 

Wolff,  10  from  the  island  of  Pico,  o  =r  3  174,  by  llocli^telter,  x 
of  asbestiforui  augite  by  Gruner,  //  u\'  augite,  o  =  3  38o,  from 
a  mixture  of  crystals  of  augite  nn(i  ainphibole  imbed  it d  in  ouo 
another  in  the  basaltic  tula  of  Hartlingen,  by  iianimeibberg : — 


Silica   48  01  63*88  47*78    60*40  43*9  47  oS 

Alumina   —  —  —      299  1-9  8-is 

Lime   80*87  22- 19  88*94    81  10  0*4  18*86 

Magnesia*    ....  8*08  4*98  —        8*40  1-1  18-78 

Protox.  iron  ...    *  88*08  17*88  87*01    88*00  88*8  18*08 

Protox.  mang.  ...  —  0*08  (water  o*8o)  —  0*10 


In  imbedded  and  attached  dystals  and  columnar,  fibrous  and 
granular  masses. 
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Au^te  is  itnmd  m  imbedded  czyBtals  in  basalt,  lava  and 
dolerite  at  Borealaa,  Wolfaberg  near  CernoBBin  in  Bohemia^ 
the  Bbongebirge,  Yogelsgebirge,  the  Eaiserattihl  in  the 
Braiagao,  Anvergne  and  Yelaj  in  France,  Yeanyius,  Teneriffe, 
Bourbon,  Scotland ;  in  grannlar  limestone  at  Pargas  in  Finland 
and  several  places  in  North  America ;  in  the  meteoric  stones 
which  fell  at  Stannern  in  Moravia.  It  is  sometinioa  iouiid  in 
the  slac^  of  iron  furnaces,  and  lias  been  obtained  by  fusing 
silica,  lime  and  magnesia  in  pn)per  proportions  in  a  crucible, 
and  permitting  the  mass  to  cool  very  slowly.  By  expoMuo  to 
the  atmMsplirre  the  variety  called  aiigite  undergoes  decomposi- 
tion, and  154  converted  into  fin  earthy  or  steatitic  substance. 

The  transparent  grey  and  green  variety  called  diopside  is 
found  on  the  Muasa  Alp  in  Piedmont  and  Bchwarzenstein  in  the 
Tyrol  with  garnet  and  chlorite,  in  many  parts  of  the  8wis8  and 
Italian  Alps,  at  Beichenstein  in  Silesia,  T^'otten,  Modum  in 
Norway,  Makjo  and  many  other  places  in  Sweden,  Tammare  in 
tiie  parish  of  Hwittis,  Orijerfvi  in  Finland,  Achmatowsk  in  the 
TTrat  Lichfield  in  Connecticnt,  Bolton  in  Maasachusetta  and 
aereral  other  parta  of  the  United  Statea.  Malacolite  or  aahlite 
ia  found  in  beds  of  iron  and  copper  pyrites,  magnetite,  and 
hematite  at  Arendal  in  Norway,  Eahlnn,  Ndrberg,  N^a  Kop- 
parberg,  Langbanshvtta,  Persberg,  Philipstad,  and  m  veins 
with  galena  at  Sahla  in  Sweden,  near  Schwarzeuberg  in  Saxony, 
Mon/.oni  in  the  Tyrol  in  graiiuiar  limestone,  at  the  foot  of  Ve- 
suvius in  matter  ejected  from  the  crater,  well  crystallized  in  the 
vallev  of  Brosso  in  Piedmont,  Fassathal  in  the  Tvrol,  Buon  near 
Arendal,  the  Age  mine  and  Tab*  i  t^  near  Philipstad  in  Sweden, 
the  sources  of  the  Sljudenka  S.W.  of  the  Baiknl,  Monroe  and 
other  places  in  New  York.  In  the  ^rass-L^reeii  smaragdite  from 
the  Bacher,  augite  and  amphibole  occur  in  alternate  layers,  one 
of  the  cleavages  of  the  amphibole  being  parallel  to  the  face  a  of 
the  angite,  aod  the  intersection  of  the  deayages  parallel  to  the 
edge  ai. 

162.  HYPEIiSTHENE.— Hypersthene  ;  Pliillips,  Hauy. 
I^risuiatoidischer  SchiUer-Spath  j  Mohs.  Hyperstkenj  Haus- 
^p«.MTij  Haidinger. 

Obliqne.   Isomorphona  with  augite* 

a  looy  b  010,  p  loi,  m  no. 

mb  43°  16' 
ab  90  0 
ma  46  45 
mm  86  80 
0  8 
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Clonvno^c.  my  distinct,  but  interrupted;  a,  perfect ;  l>,  iniperfii't 
Practure  uneven.  Opaque,  in  some  varietiea  translueent  on  the 
edges.  Lustre  pearly  on  the  planes  of  most  perfect  (  le;rai;e; 
on  the  other  faces  vitreous  ;  on  surfaces  of  fracture  ineiimu|r  to 
resinous.  Gbeyish-biacky  greenish-black  ;  in  many  yarieties 
almost  oopper-TOd  on  the  planes  of  perfect  deaTage.  Qtntk 
gre(  nish-grey.    Very  tough.    H  a»  6*0.    e  =  8*39. 

Before  the  blowpipe  melts  more  or  lees  readily  intn  a 
greeniah-bladL  ^asa  which  ia  fr^uentlj  magnetic.  Beadil^ 
soluble  in  borax^  forming  a  greenish  {^aaa.  £i  not  acted  upon 
by  adds. 

•  •»  • 

BSiy  where  B  is  principally  magnesia  and  protoxide  of  inm, 
usually  with  small  quantities  of  lime  and  pn^zide  of  manga- 
nese. 

Analyses  of  hypersthene  a  from  tlie  island  of  St.  Paul,  h 
from  the  island  of  Skye,  both  by  Muir,  c  from  Labrador  bj 


Damour 

a             h  e 

Silica  .    .    46- 11  61  aa  ©rac 

Alumina   407            —  037 

Magnesia   25*87  11*09  21  31 

Lime   6*38             1*84  3  09 

•  Protoxide  of  iron  .    .    .    ,  12*70  dd'82  21  27 

Protoxide  of  luangaaese .    •  6-29           —  l*ai 

Water   0*48          0*60  «~ 


In  crystah  ajid  crystBlline,  granular  masses. 

Is  found  in  the  island  of  tSt.  Paul  on  the  Labrador  coast  in 
rolled  masses  and  a?s  u  constituent  of  a  greenstone  r<i(  k.  Giw  n- 
land,  in  many  parts  of  Norway  in  hypersthene  rock,  in  ihe 
island  of  8kye,  Penig  in  Saxony,  Eonsberg  in  Ijoht^mia,  Mon- 
zoni  lu  the  Tyrol,  EUVl^lpn  in  Sweden,  Neurode  m  jSiicdia,  and 
ia  boulders  in  the  neiglibourliood  of  Berlin. 

163.  BRONZITE.— Bronzite ;  Phillips.  Piallage  (lu  part) ; 
JIauy.  Hemiprismatischer  JSchiUer-Spath  j  ALulia.  Bronzit^ 
Hauamaun,  lluiJinger. 

Oblique.   Isomorphous  with  augite, 

a  100,  h  010|  €  001,  m  iio,  all  cleaTages. 

mb  4S^  o' 

ab  90  0 

mb  47  0 

flwi'  se  0 
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CleaTsge.  o,  t eiy  peifect,  usoallj  rather  curved ;  less 
distinct;  c,  h  traeefl.  Translucent... twiBluceiit  on  the  edges. 
La0tre»  on  a  pearljr  or  silky  indining  to  metallic,  on  the  other 
htm  lesinoas  or  vitreous.  CloTe-brown... pinchbeck-brown, 
Bometimes  greenish  or  yellowish.  Streak  white.  Slightly 
brittle.   H  =  5*0... ro.   G  =  S'8...S-6. 

MeUa  with  great  difficulty  before  the  blowpipe.  Is  not 
decomposed  by  acids. 

.  •■•  . 

BSi,  where  B  is  magnesia  and  protoxide  of  iron. 

Analyses  of  bronzitc  a  from  the  Stcmpel  near  Marburg, 
'  from  tlltenthal  in  the  T}to1,  both  byKohler,  c  from  Ultenthi^, 
d  from  Stiria^  both  by  Begnanlt: — 

abed 

Silica   57*19  55*81  55*84  •  55*41 

Alumina   0*70  fW  1*08  — 

Magnesia   88*67  88*58  80*37  81*50 

I^e   1*80  8*18  —  — 

Protoxide  of  iron  ....  7*45  8*45  10*78  5*55 
Protoxide  of  manganese .  .  0*85  0*58  —  '  8*80 
Water   0*68        0*88        1*80  238 

In  imperfect  imbedded  crystals;  massive  in  granular  aggre- 
gations. 

Is  found  in  serpentine  on  the  Grulsen  in  Stiria,  m  ar  Kupfeiv 
berg  in  Bayrenth,  T/etto\^itz  and  Gk>lden9tein  in  Moravia,  the 
Baehor  mountain  in  I.owi  r  Stina,  and  the  Lizard  in  ComMrall, 
on  the  8eefeld  Alp  iu  l  ltv  uthal  in  the  Tyrol  ;  in  basalt  on  the 
Btempel  near  Marburg,  and  on  the  Alpsteiu  near  Sontra  in 
Uessia.  It  is  said  to  occur  also  at  Volpersdcwf  and  Zobteu- 
betg  in  Bilesia^  and  in  the  Siem  Nevada  m  Spain. 


IM.  DIALLAOE.— Diallage  (in  part)  ;  PhiUips,  Hauy. 
PrinnatischerSchiller-Spath  (in part);  Mobs.  Diallag;  Haus- 
mann,  Haidinger. 

Oblique.   Supposed  to  be  isomorphous  with  augite. 

Cleavage  in  two  directions  making  right  angles  with  each 
other;  one  perfect,  the  other  imperfect;  traces  of  cleavage  iu 
other  directions.  Fracture  uneven,  splintery.  Opaque  ;  in 
Tery  thin  flake?*  transhiceut.  Lustre  on  the  pLiue  of  perfect 
cleavage  pearly  or  silky,  inclining  to  metallic.  Grey,  brownish- 
grey,  brownish-green,  sometimes  light  piuchbeck-brown.  Streak 
white,    fi  =  40.    0  =  3*9...  3*3. 

o  4 
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Before  the  blowpipe  mcUa  readily  into  a  grey  auJ  greea 
euamel.    Is  not  acted  upou  by  adds. 

Analyses  of  diallage  a  from  the  Baste  (mean  of  two),  h  from 
Salzburg,  e  from  Prate  in  Tuscany,  all  by  Kohler,  d  from  Tratm- 
stein,  e  from  Piedmont,  botli  by  licgnault,  y*  from  Grui>aiirl  in 
Sakborg  by  v.  JhLubeil;— 

c        d       e  f 

S8*80    61'SS  60'OS  MTSO 

3*98  rSS  9rm 

14*91    22*88  17*84  ir40 

19*09    11-18  15*88  90*88 

8*67     6*78  11*88  8*40 

0*88     —      —  traces 

177      8-32      213  — 

In  imperfect  crystals ;  inaijsivo  liaving  a  cryalaiimc  btructure ; 
granular  ;  lamellar. 

Is  found,  ampliibule  in  euphotide  in  the  Harzburg 

Eorest  in  the  Harz,  and  la  Prese  in  the  Valteline;  in  Sileaiai 
in  the  Apen nines,  in  the  Ural. 

Diaclasite  appears  to  be  a  variety  of  diallat^e  from  iLc  .  npho- 
tide  of  the  Harzbui  i;  I-  urest,  and  liir  ^nieiss  of  the  Guadiirmma 
mountanis  in  Spain,  in  crystals  showing  the  faces  a,  6,  m,  s. 
Between  bronze  and  brass-yellow,  more  or  less  inclining  to 
green.  Streak  greenish-grey,  h  =  8*6 . . .  4  0.  e  s  8*o§4.  Ac- 
cording to  Xohlery  diacUaite  from  the  Harsbnig  Foreet  con* 
tains: — silica  68*7^  alumina  1*34,  magnesia  86*09,  lime  4*71, 
protoxide  of  iron  U'Sl,  protoxide  of  manganese  cas,  water  8*78. 


a  b 

Silica   58*89  61*84 

Alumina     ....     8*70  4*89 

Magnesia   ....   17*68  16*69 

Lime  17*40  i8*88 

Protoxide  of  iron  .   .  1  « 

Ptotox.  mang. .    .  ./ 

Water   .....     io6  2ii 


165.  EKODONITE.  — Siliciferous  oxide  of  manganese; 
Phillips.  Manganese  oxid^  silicifere;  Hauy.  Diatomer  An;* 
git-Bpath ;  Mohs.   Bhodonit ;  Hausmann,  Haidinger. 

Oblique.    Isomorphous  with  augite. 

a  100,  h  010,  c  001,  m  no,  aUdeavages* 

ae  74®  o' 
he  90  0 
ma  48  88 
ha  90  0 
mm*    87  6 

Cleavage,  a,  perfect ;  h,  less  perfect ;  w,  imperfect.  Prao- 
ture  uneven.  Translucent... translucent  on  the  edges.  Liuteo 
Yitreotts,  inclining  to  pearly  on  the  deavages  m*  Boso-nd^ 
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peacb-bloflsom-redi  brown,  spott^ed  with  green*  Streak  reddieh- 

White.    H  =ss  5*0.. .5-5.    &      8*61. ..8*65. 

Before  the  blowpipe  on  charcoal  in  the  inner  flame  melts 
into  a  red  semi-tninaparent  gkss^  in  the  outer  flame  into  a 
Mack  globnle.    With  borax  and  salt  of  phosphorus  in  the 

outer  name  melts  into  a  violet  glass,  the  colour  of  which 
disappears  in  the  inner  flame.  Is  not  decomposed  hydro- 
chloric acid. 

By  exposure  the  manganese  becomes  more  highlj  oxidized^ 
and  combines  with  water,  forming  a  black  crust. 

• 

MnSi,  silica  46*41,  protoxide  of  manganeae  53*59,  part  of  the 

Mn  being  replaced  by  re,  zc,  ca,  Mg. 

Analyses  of  rhodonite  a  from  Langbanshytta  by  Berzelios, 
h  from  Algiers  and  e  from  St.  Marcel  in  Piedhnont  by  Ebehnen, 


d  from  Staling  in  New  Jersey  by  Hermann : — 

a  h  e  d  ' 

Silica  48  00  45-tO  40*37  40-48 

Protoxide  of  manganese  .    .    49  04  30"4U  47'38  ai"52 

PrutoxiJe  ot' iron  ....      —  6*42  —  7*23 

Oxide  of  zinc  —  —  —  5*85 

Lime   3*12  4*66  5*48  4  60 

Ma<^csia  0*23         2*60  —  3*09 

Xfoaa  by  ignition   .    .    •    .     —        —  —  I'oo 


la  found  in  deavable  and  compact  masses,  at  Langban- 
ahytta  in  Sweden,  Schabrowa  near  ICatharinenburg,  Kapnick  in 
Transylvania^  Schebenholz  near  Elbingerode,  and  Oberstahl- 
berg  near  Biibeland  in  the  Hars,  New  Jersey,  Piedmont, 
Algiers. 

1G(>.  AMrillBOLE.— Hornblende;  Phillips.  Amphibolej 
Hauy.  Hemiprismatischer  Augit->Spath  |  Mohs.  Amphibol; 
HausDiann,  Haidinger. 

Oblique.    101,100as60^86';  111,010=77^18';  101,001=24®  27', 

a  100,  h  010,  c  001,  z  021,  I  loi,  w  loi,  t  201, 
m    110,  n  310,  e  130,  k  ill,  r  111,  v  131,  »  131,  0  221* 


fa 

9XP 

mh 

15' 

fnc 

76'' 

48' 

ca 

76 

a 

eft 

aa 

81 

181 

80 

M 

106 

% 

imii 

184 

80 

6/ 

146 

86 

ta 

130 

6 

77 

18 

ri 

88 

81 

U 

65 

4 

66 

46 

gt 

60 

8 

cb 

90 

0 

rh 

74 

14 

vi 

81 

81 

sb 

60 

26 

ih 

49 

45 

mi 

124 

48 

ah 

80 

0 

ob 

65 

48 

nb 

SO 

8 

he 

27 

0  5 

24 
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no.  816.  ne.  sie. 


Combinations.  lm..c.ay  crmb.MW,  crzmh..k,v,i.Of  chrztovvmeha. 
Twins.    Twin-face  a.     The  faces  a,  e,  h  are  sometimes 

striated  parjillel  to  their  intersections  with  each  other.  The 
faces  are  irequcntly  nni  N  eu  and  rounded.  Cleavage.  7n,  verv 
perfect  ;  a,  b  indistinct.  Fracture  imperfect  conehoidal. 
Slightly  translucent... opaque.  Lustre  vitreous,  in  the  lii^ht; 
coloured  Tarieties  inclining  to  pearly.  Colourlesa^  white, 
usually  green  of  various  shades,  brown,  yellow,  V^7$  black. 
Streak  greyish-white... brown.   Brittle,   h  =  6*0... 6*0.    e  = 

2-90...  3-40. 

Before  the  blowpipe  melts  with  intumescence  into  a  grey, 
^leen  or  black  bead.  Its  fusibility  increases  with  the  proras 
tion  of  iron  oontuned  in  it.  Dissolves  slowly  in  borax.  The 
yarieties  which  are  rich  in  iron  are  slightly  acted  on  by  hydro- 
chloric add. 

.        •  .»  . 
sBS  +  W&\  whete  B  is  magnesia,  lime  and  frequently 

protoxide  of  iron.    The  green  and  black  varieties  frequently 

contain  a  considerable  quantity  of  alumina,  amountinc^  in  some 
instances  to  16  per  cent.,  which  appears  to  form  an  aluunnate  of 
in:iL,niesia  or  protoxide  of  iron  capable  of  crj  at^iliizing  with  the 
silicates  in  all  proportions. 

Analyses  of  the  white,  grey  and  bright  green  varieties  ex- 
hibiting the  forms  h,  m,  o  =  2  03...3  0i  (i^raiiiniatiLC  or  treii.o 
lite),  a  from  Fahlun,  b  from  Guilsjo  bv  v.  BonsdortF,  c  from 
Cziklovs  a      Beudaut,  ui  tixu  green  varieties  having  the  fanns 
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h.  m,  r.  a  —  3*01... 3*03  (actinotf*),  d  from  Taberg  by  v.  BoQB- 
d  ri!  e  irorii  Peiinsylvauia  by  Seybert,  of  the  brown  columnar 
\anety,  o  s=  rft7..ia'3i  (authophyllite)  /  from  Kongsberg  hj 
Vopelius:— 


Silica  .... 
Magnesia     •  . 
Lime   .    .    •  « 
Protoxide  of  iron 
Protox.  mangan. 
Alumina  »    •  • 
Hydrofluoric  acid 
Water     ,   .  . 


Im 

h 

u 

V 

A 

J 

6010 

69*6 

5d  76 

66  33 

66  74 

2481 

2600 

S6'8 

Sl'lO 

84*00 

84*86 

ia-78 

14*11 

la-a 

14*96 

10*67 

1*00 

0*60 

trace 

6*M 

4*80 

18'64 

0*47 

0*81 

8*88 

O-ifi 

trace 

1*4 

1*67 

0'8S 

0*04 

0*76 

0-16 

0*10 

1*06 

1*67 

Analyaea  of  fibroua  amphibole  (asbestus)  g  from  the  Taren- 
taiae  by  y.  Bonadorff,  A  from  Enlmadiwf  in  the  Yoigtland  bj 
Bammelaberg,  t  from  Taberg  br  Murray,  h  from  Koruk  in 
Greenland  by  Lappe,  /,  m  from  toe  aourcea  of  fhe  Tachuaaowaja 
in  the  Ural  dj  Heintae 


9 

• 
$ 

k 

I 

m 

67*98 

69*60 

68*46 

69*88 

68-19 

Magneaia    •   •  • 

.  88*10 

88*88 

19*80 

81-88 

81*08 

80*79 

18-86 

18*66 

0*04 

Protoxide  of  iron  . 

308 

632 

8-60 

8*22 

6*87 

7*98 

021 

=  } 

0*68 

Olt 

0-58 

0*19 

0-18 

Hydroiiuuric  acid 

0*66 

loss  by  ignition 

1*31 

1*86 

Analyses  of  black  amphibole  n  from  Sliitmyran  near  i'aliluny 
a  from  the  pariah  of  Grarpenberg,  p  from  Pargas,  all  by  Hisinger^ 
q  from  Pargaa  bj  Bonadox^  r  from  Nordmark  by  v.  Bona« 
dorS,  9  from  Kienrud  mine  at  Kongaberg  by  Kudematach :— 


m 

0 

P 

r 

SOica  

68*60 

41*60 

46-69 

48*88 

49*07 

Alumina     •    «  , 

7*88 

4-40 

16*76 

18*18 

7*48 

9*84 

Magneaia   .   .  . 

.  14*81 

11*86 

19*40 

18*79 

18-61 

80-89 

4-66 

14*09 

18-88 

10*16 

10*88 

Protoxide  of  iron  • 

.  16*78 

88*68 

7*76 

7*88 

18*76 

9-77 

PMtox.  mang.  •  . 

0*88 

0*86 

0-86 

0*88 

1*16 

Hydrofluoric  acid 
Water   •    .    .  . 

1*60 

0*41 

0*60 

0*60 

0*60 

p  ia  auppoaed  by  Breithaapt  to  beilong  to  a  tarioly  in  which 
=s  184^  neariy. 

o  9 
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AmiyweB  of  black  or  brown  amphibole  showing  iihe  finni 
if  r,  o,  i,  z,  aod  in  twin  ciyatala,  lumng  a  brown 
streak,  and  red  or  reddish-brown  by  transmitted  light,  a  s  S*17 
««.8*a4  (basaltic  hornblende),  t  from  the  Togelsberg  bv  v.  Bens- 
dorff,  u  from  the  Wolfsberg  near  CKemuadn  by  Goschen,  v  from 
Aker  bv  V.  Bonsdorff,  to  from  Lindbo  in  Westmanland  bv  Hi- 
siufjjer,  .r  of  green  or  greenish-black  amphibole  from  the  ^aualsj 
in  Carinthia  (carinthiue)  by  Clausbruch,  y  of  a  black  mineral 
from  the  Baltyni  lake,  having  the  form  of  pyrox^ene  but  the 
deavage  of  ampiubule  (uralite)  bj  Kudematsch  : — 


Silica  .  ,  ,  , 
Alumina  .  •  . 
Magnesia  .  . 
liime  •  •  .  • 
Protox,  iron .  . 
Protox.  mangan. 
Hydrofluoric  acid 
Water    •   .  . 


4224  40-27  4721 

l*ro'2  16-30  13J)4 

13-  74  13-38  21-86 
12*24  1380  12*73 

14-  69  (#»  16'S4)  S  28 
O-SS  —  0-67 

—  —  O'OO 

—  0-4S  O'U 


to 

f 

46*38 

46  03 

63  0-1 

13*82 

B'37 

4-oe 

16*34 

Isis 

12*90 

13*92 

10*23 

12*47 

774 

17*44 

irs7 

1*60 

0*S3 

AnalyBCB  of  amphibole  a  from  Kaltajuva  in  the  Ural  by 
Henry,  /3  from  Zsidovacz  in  Hungary,  g  =  3*136,  by  Kussin, 
y  from  Kimito  in  Finland  by  Moberg,  I  from  Haavi  on  Filled 
leld  by  Sukow,  c  greyish-green  from  Helsingfors,  g  =  s*ieS| 
by  Pipping,  (  of  tremolite  from  St«  Gotthardt  by  Damoor : — 

a       /3       y.      2       c  I 

Silica   46-18  46*01  48'9S  46*37  67*S0  68*07 

Alumina   11*84  10*49  11*73  14*81  o*20  — 

Magnesia     ....  17*65  15*09  7  04  li*33  21*20  24  i6 

Lime  ......  9*87  13*80  9-73  14*91  9*46  IS  ^9 

Protoxide  of  iron  .     .  16*16  10  03  26*81  8*74  11*76  1*82 

Protox.  mangan.  .    .     —      a  46    i*6l     i*60     1*16  — 

Tlin  ampiiiliole,  G  =  3*270,  from  \\w  mixture  ol'  augitf  and 
ampliibdie  iu  the  basaltic  tufa  of  Jlartiingen,  aocording  to  Bam- 
iTK^sberg,  consists  of: — silica  42*62,  alumina  lloo,  magnesia 
13*46,  lime  12*26,  protoxide  of  iron  16*11,  protoxide  of  man* 
ganese  0*48,  soda  i*7i,  potash  1*92,  titanic  acid  i*oi. 

In  attached  and  imbedded  crystals,  columnari  fibrous  and 
granular  masses  and  disseminated. 

The  white,  grey,  green,  8eull-u■;ul^^pa^ent  or  translucent  varie* 
ties  (gnuamatite)  occur  in  long  implanted  crystals  aihl  columnar 
masses,  in  granular  limestone  or  dolomite  at  Campo  Lon^ro  on 
St.  Gotthardt,  Sebes  in  Transylvania,  Bititrau  in  Bohteiisijv 
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Ffiteik  and  daam  in  the  Tjrol,  ChiUsjo,  Aker  and  other 
jimceB  in  Sweden,  near  Xuntes  in  France  in  gramte,  Orawitza 
and  Dognaika  in  the  Banat,  Maasachuaetta  in  the  United 
8Mbe8»  Aberdeenahire,  and  in  the  marble  of  Olen  Tilt  in  Scot- 
land, lona.  The  greeniah-grey,  leek-green  and  blackiah-green 
Twietiea  in  long  imnlanted  cijatala  (actinote)  are  found  in  beds 
of  iron  ore  in  the  older  rocka  of  Ehrenfriedersdorf,  Easchau  and 
Br«MttMibruim  in  Saxony,  Gotteshaus  in  Bolieniia,  Arendal  iuNor- 
.  Westinuniaiitl,  Waniu  l.tiid  aiul  other  places  in  Sweden,  iin- 
bt'udtHl  in  talcoae  rocks  ou  the  Greiner  in  the  Zillerthal  in  the 
Tyrol,  on  St.  Gotthardt,  Salzburg,  the  Bachcr  in  Lower  Stiria, 
Smrezek  in  Moravia.    Aiitliopliyllite  is  fonnfl  nf  K^)llL:^berg  in 
Norway,  Fi!^l<enaes  :ind  several  other  places  in  Greenland,  and 
in  Severn!  |>arts  ol  the  United  States.    The  fibrous  varieties 
known  by  the  namea  of  mountain-wood,  mountain-cork,  Slc., 
are  found  at  Sterring  in  the  Tyrol,  Johaun-Greorgenatadt  in 
Saxony,  Wischkowitz  in  Bohemia,  Sahlberg  in  Sweden,  Mo- 
mvia,  Switaeiland,  Spain,  Pauphin6,  ^faryland  in  the  United 
Staitefly  Stnmtian,  Portac^  and  Lead  Hilla  ia  Scotland.  The 
aabatanee  called  amianthua  or  aabeatua  conaiatBy  for  the  moat 
part^  of  ampbibole  in  fibrea  ao  alender  aa  to  be  flexible.  It  ia 
rotuiid  in  Goraica,  Piedmont,  Saroy,  Salaburg,  the  Tyrol,  Dauphins- 
Hungary,  Silesia,  in  Beveral  of  the  United  States,  St.  Keveme 
in  Cornwall,  Portsoy  in  Aberdeenshire,  and  in  the  islands 
of  Unst  and  Feliar.    Common  hornblende  occurs  in  dark  green 
or  Mark  rrvstals,  massnc  or  disseminated,  as  a  constituent  of 
mniiv  naks,  lurniiDg  with  tdbite  diorite  and  dioritic  porphyry, 
with  tt  Upar  syenite,  with  quartz  and  mica  hornblende  roek  aud 
hornblende  slate,  and  frequently  in  p^rnnite,  c^eiss,  basalt  and 
lava.    It  is  found  in  the  beds  ut'  iron  ore  at  Arendal  and 
Kongsberg  in  Norway,  Sweden,  I'mland,  Breitenbrum  and 
Ehrenfriedersdorf  in  Saxony,  Malleschau  in  Bohemia,  Zillerthal 
and  Pustertiial  in  the  Tyrol,  the  Saualp  in  Carinthia.  Basaltic 
hornblende  occurs  in  black  opaque  crystals  imbedded  in  basaltic 
rocka  on  the  Wolisberg  near  Czemuzin,  Muckow,  the  Klotz- 
berg  and  other  placea  in  Bohemia,  in  the  Bhdiigebvg,  the 
Habichtawald,  the  Kaiaervtuhl,  Carboneira  on  Cabo  de  Cktta  in 
Spain.    Uralite  baa  the  form  of  tiie  combination  abni^  of 
augite,  but  tiie  deavage  of  amphibole.    The  cleavages  make 
equal  angles  with  the  face  b,  and  their  intersection  is  parallel 
to  the  ed«^e  ab.   It  sometimes  contains  a  nucleus  of  augite.  It 
ia  probably  pseudomorphous.    It  is  fouuti  la  the  green-stone 
porphyry  of  the  Ural,  on  the  Tavignolo  near  Predazzo  in  tho 
Tyr<il,  Tune:unM|ua  in  (^uito,  the  Mysore. 

Amphibole  is  sometimes  changed  into  a  mat-colon  rod  earth, 
in  oonaequenoe  of  the  conYcraion  of  the  protoxide  of  iron  into 
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hydrate  of  red  oxide  of  iron,  and  the  km  of  part  of  the  lisie 
and  magneaia. 

According  to  Mitscherlicb,  Berthier  and  G.  Boso^  gzam- 
matite  and  actinote,  after  being  fused  in  a  pocoelain  funiaee^ 
yield  crystalB  haYing  the  form  of  aogite. 

Thomson's  raphiUte,  a  greyish  or  greenish-white  minersl 
from  Lanaitsk,  Canada  West,  h  ss  s'S,  o  =  r84S,  is  tramoiite 
according  to  T.  S.  Hnnt.  His  anslysia  gave  silica  6S*ao,  line 
13*36,  magnesia  22  60,  protoxide  of  iron  e*S0,  alnmina  0*40,  man- 
gauese  traces,  potash  0  25,  soda  0*80,  loss  by  ignition  O'SO. 

107.  P  Aim  AS  IT  E.  —  Pargasite;  Phillips.  Hornblende 
(in  pai  Lj  i  ILauismanu.    Ampliibol  (iu  part)  j  Haidinger. 

Isomorphous  with  amphibole. 

b  010,  c  ooly  t  ioi,  m  lie,  r  In, 

HQ,  318. 

According  to  Nordenskiold  mm'  =  ia4^  lo'.  - 
A  ciystal  in  Mr.  Brooke's  collection  gave 
mm'  sa  isi^  (j/^  rb  =^  74^  9\  rm  »  S6^  l'. 

CleaTSge.  #i, perfect;  5, traces.  Fractnre 
conchoidal...nneyen.  More  or  lesstrsnslu- 
cent.  Lustre  ritreous,  inclining  to  peiulj. 
Biueifib-green.   Streak  white,   h  a:  s'C.e'O.  6s=  S'07...s-oe. 

Melts  before  the  blowpipe  with  ebullition.    With  borax 

yields  an  opat^ue,  colourleoa  hviid. 

Analyses  of  paigasite  by  C.  Q,  Gmelin  and  t.  Bonadorfi*: — 


46*26 

11*48 

13  l^ti 

Protoxide  of  iron     .    .  . 

.  S-97 

3*48 

protoxide  of  in:uiganese 

1-88 

0*86 

Loss  by  ignition     «    •  . 

.  SSI 

flH  1*00 

Is  found  in  imbedded  cijstals  having  their  edges  rounded, 
and  in  grains,  in  limestone  at  Pargaa  in  finland. 

In  scTend  OTstals  of  black  amphibole  from  Yeennns  in 
Mr.  Brooke's  collection  the  ang^e  mm'  sppears  to  be  about 
1S4^  Breithaupt  found  the  angle  mm^  =  It4^  nearir,  in 
▼arieties  of  black  ampMbolei  o  »  S'S90«..s*4ti2,  irom  Areudal, 
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Pehrsberi;  m  Sweden.  Srlimalzfi^rubc  near  ^Marienberg  in  Saxony, 
lihoiLsberg  iu  Bohemia,  (ireenlaud,  and  in  a  brown  amphibolei 
e  as  8'S6...a'ai,  from  La  fme  near  Bonnio. 

Aiiiily^^es  a  of  the  aniplnbole  from  Greenland  by  Arfvedson, 
h  from  La  Prese  by  Xudematscli : — 

a  b 

Biiioa  41*81  46*81 

Ainminft   18-14  11*68 

Magnen   ii-M  14*S8 

Lime   11*85  io*48 

Protoxide  of  iron    .   .   .   •  19*60  16*98 

Protoxide  of  Tnanganese    .    .  1*47  trace 

iSiiica  inid  titanic  acid  ...  0*66 


IBS.  AS7VEDSONITE.-Affred8onite;  Fhiniiw.  Perito- 

mer  Au^it-Spath ;  Mobs.    Arfvedsonit ;  Hausmann,  Haidinger» 

Probablj  iaomoiplioiu  with  amphibole. 
b  010,  m  no. 

mm'      mP  66' 

Cleamge.  w,  very  perfect;  h,  imperfect.  Fracture  imper- 
fect conimoidal.  Opaqne.  Lustre  TLtreotis.  Black.  Streak 
gre^iBh-j;ieen...celaaon*green.    h  «  e*0.   e  =  8*888. ..8*44. 

in  thin  fngmenta  melts  in  the  flame  of  a  candle.  Before  the 
.bkmpipe  mefts  veir  easily,  with  ebullition,  into  a  black,  mag* 
netic  bead.   With  borax  yields  a  glass  coloured  by  iron. 

The  oxymn  in  the  siuca  and  ahimina  together  is  to  the 
oxygen  in  we  bases  as  18  to  6. 

Analysis  of  arfredsonite  a  by  v.  Kobell,  and  5  of  a  greyish- 
bbu-k  mineral  from  an  island  near  Brevig,  having  the  form  of 
amphibole,  erroneotudy  called  aegirine,  and  supposed  to  be  a 
Tanety  of  arfyedaonite,  by  Pkntamour:— 

Silica  4©'27  46*67 

Alumina  200  3*41 

Protoxide  of  iron    .   .   .   ,   86*12  84*88 

Soda   8*00  7*79 

Potash  trace  res 

Lime   1*60  6*91 

Magnesia  0'48  6*88 

PhjSoxide  of  manganese  «  .  O'SS  8*06 
Chbrine  0*84     ti  s-os 


8M 


SILICATES. 


The  titanic  acid  in  6  is  derived  irom  a  mechanical  mixture  of 

ilmeuite. 

Arfved^onite  is  found  in  cleavable  masses  in  a  crystalline 
slate  rock  at  Kangerliiardsuk  in  Greenland,  with  sodalite» 
eudialyte,  felspar  and  mesotypr.  Also  in  the  south  of  Norway 
in  siroonsyenite  mingled  with  krokydolite,  and  in  the  beds  of 
iron  ore  at  Arendal.  The  arfVedsonite  in  Mr.  Brooke^s  ooUee- 
tion  is  very  fusible,  melting  in  the  flame  of  a  candle  withont 
the  aid  of  the  blowpipe.  Hence  there  can  be  bat  litfte  room 
for  the  doubt  entertained  by  Breithanpt  as  to  its  identity  with 
tbe  mineral  analyzed  by  v.  kobell. 

169.  BABINGTONITB.— Babingtonite;  PhilUps,  Beo- 
dant.  Axotomer  Augit-Spath ;  Mohs.  Babingtonit ;  Haus- 
mann,  Haidingcr. 

Anorthic.  011,010  «  57*=*  si',  001,010ssS7^  ss',  sio,oio  =  4S®  ^, 
100,010  =  07**  80',  001,100  =  92^  O'. 

a  100,  b  010,  c  Obi,  d  oil,  h  Sio,  ^  110. 


Combinations*  ebkj,  <M^d,  a,  h,  h,  a  striated  panOd  to 
their  intersections  with  each  other,  e,  a  striated  parallel  to 
their  intersections  with  b,  Cleayage.  c,  perfect ;  a,  less  per- 
fect. Fracture  imperfect  conchoidal.  In  thin  fniLrn  uts  trans- 
lucent. Lustre yitreous.  Black.  By  transmitted  li^lit  ,  l.ruwnish 
in  a  direction  perpendicular  to  c,  greenish  in  direetiuns  parallel 
to  c.     Streak  greenish-grey.     Brittle,    n  =  6'6..,60.    o  = 

Before  the  hlow])ipe  melts  easily,  with  inhmip^rpnee,  into  a 
brownish-blaik,  bright,  magnetic  globule,  imparts  the  colour 
of  iron  to  gla.ss  of  borax.  Is  slowly  decomposed  by  boiling 
hydrochloric  acid. 


no.  319. 


ab 
hb 


be 


ca 


S7^  so' 
92  0 
67  80 
4S  55 
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a  h 

Lime   19*6  U'M 

Magnesia   f%  S*S1 

Protoxide  of  iron    .    .    .  M*8  16*81 

Prot oxide  of  manganese   .  1*8  10*16 

Lo8B  bj  ignition     ...  0*9  1 21 

It  contains  a  meclianical  mixture  of  titanic  iron  ore,  which 
uinkj  be  separated  irum  it  by  a  maguet. 

In  small  attached  crystals,  witli  amphibole,  albite,  felspar, 
cpidote,  in  a  bed  of  magnetite  near  .Ai«ndal  in  Norway,  in 
quartz  in  the  Shetland  islands,  in  felspar  at  Gouyemenr  in  New 
Xork,  in  piiehnite  at  Cfaarlestown  in  Massachusetts. 

170.  ACMIT&— Acmite;  Phillips,  Beudant.  Paratomer 
Augit-Spath ;  Mohs.  Achmit ;  Hausmann^  Haidinger. 


Oblique. 

a  lOOy  h  010,  m  110. 

oft  90f^  0^ 

M  46  St 

mh  48  ae 

9b  59  46 

9a  70  la 


110.  320. 


Tlie  intersection  of  the  faces  «,  6  make^^  nnc^le  of  74°  with  a 
normal  to  a.  The  edc:e  20  makes  an  angle  of  76°  50'  with  a 
normal  to  b.  Combination,  abmmz.  Twins.  Twin-face  a. 
CleaTage.  distinct ;  a,  b  less  distinct,  f'racture  imperfect 
canchoidal...uii0Ten.  Nearly  opaque.  Lustre  vitreous;  sur« 
&oe  of  fracture  glimmering  or  dull.  Brown iHh-black,  reddish- 
hiown ;  suifim  of  fracture  blackish  or  grejiah-green.  Streak 
greenish-grey,   n  =  6*0... 6*6.   a  =  8*58... 8*66. 

Melts  readily  before  the  blowpipe  into  a  bright  black  mag- 
netic globule.^  With  salt  of  phosphorus  yields  a  skeleton  of 
silica  and  exhibits  the  reaction  of  iron.  With  borax  fuses  into 
a  glass  coloured  by  iron.  With  soda  on  platinum  foil  gives 
indications  of  manganese.  In  powder  ia  partially  decomposed 
by  hydrochlonc  and  buiphuric  acids. 

i^Si'  +  sNaSi,  silica  66*8,  red  oxide  of  iron  ds  o,  soda  12*2. 
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Analyses  of  acmite  a  hy  StroiUi  b  by  Bem:Uu9y  c  by  Lehuat^ 
d  by  KammalBberg ; — 


:} 


a 

b 

c 

d 

64'87 

66*96 

6r09 

64*18 

34*44 

31 'S6 

f  ll  0-48) 

84*44 

1*06 

8*48 

n8*io 

88*08 

m 

10-40 

18-88 

not  del. 

0*79 

0*88 

0*60 

Silica    .    .    *    .  < 
Bed  oxide  of  iron 

Frotox.  11S8^1^^« 

Fh)toxide  of  iron 
Sods  

Lime  

Loss  by  iguitiou  .  . 

The  titanic  acid  is  supposed  to  be  deriyed  from  a  mecbanieal 
mixture  of  ilmenite. 

Is  found  in  the  south  of  Norway  in  long  crystals  imbedded 
in  quartz  and  felspar  in  granite  at  Bundemjr 'in  the  pariah  of 

Eger,  and  in  syenite  at  Kless  near  Porsgrund* 

The  angles  between  the  faces  a,  b,  m,  9  are  Tery  nearly  the 
same  aH  in  aiigite,  with  which  it  has  been  supposed  isomorphous. 
It.^  coiistitueutSi  however,  are  nut  isomorphous  with  those  of 
augite. 


171.  ZOISITE.— Zoisit  i  Werner, 
Oblique. 

h   OlOy  9   llOy  k  810. 


Pie.  881. 


kb 

88 

JcJc 


60®  8' 
n  44 

iia  16 

145  48 
66  80 


Cleavage,  very  perfect.  Lustre  vitre- 
0U8.  Grejish-white,  yeUoimh^frey... brown, 
green. 

In  the  matrass  yields  moisture,  which  reddens  litmus  paper, 
and  the  assay  grows  darker.  Before  the  blowpipe,  in  forcepe, 
intumesees  and  fuses,  without  difficulty,  into  a  slightly  translu- 
cent, greenish-white,  irregular  mass.  With  a  certain  propor- 
tion of  soda  on  platinum  wire,  in  the  outer  flame,  fusee  into  a 
transparent  sligntly  greenish  glass ;  with  any  other  propoition 
of  soda  the  globule  is  opaque.  With  borax>  in  the  outer  flaaie^ 
fuses  slowly  into  a  penectly  transparent  glass  of  a  tot}' light 
yellow  colour  whilst  not ;  perfectly  colourless  when  cold.  HHUi 
salt  of  phosphoruB  fuses  readily  into  a  transparent  glass,  which 
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is  yellow  whilst  hot  and  colourless  cold.    With  nitrate  of 

m 

cobalt  becomes  deep  grey,  approaching  to  black. 

Analyses  of  soiste  from  the  Saualp  in  Carintlna  a  crystal- 
lized,  b  massive,  both  by  Klaproth,  c  from  the  Fichtelgebirge 
by  Bucholz,  d  from  the  Fidbtelgebirge  by  Oeffken,  e  from 
WHtiamaburgh  by  Thomson, /from  Ealtigl  (a  =  a*28)  by  Her- 
mann:^ 


b 

e 

d 

e 

/ 

SOiem  

4**0 

40*a5 

40*08 

40-21 

40*96 

Ahmiina    •   •  . 

82-0 

80-28 

29*88 

20*69 

80-84 

Bed  ox.  iron    .  . 

8 

26 

4*50 

Ye  4*24 

768 

4-96 

Protox.  mangan.  . 

7o6 

c  ri3 

Lime  .... 

.  21 

20*0 

22*60 

18*85 

28*28 

2106 

Water  .... 

200 

171 

0*56 

Is  found  in  attached  crystals  on  the  Saualp  in  Carinthia, 
SterzijiLj  in  the  Tyrol,  Femleite  in  Fuseh  in  Sakburg,  Baireuthi 
Conrad 3 ri'iith  ticar  Ilof  in  Bavarin,  the  Uml. 

It  ia  doulitlul  whether  the  analyses  c,  r/.  e.  f  refer  to  zoisite 
or  to  epldote,  with  which,  as  we  afterwarda  state,  it  has  been 
conlbimded.  In  October,  1831,  Mr.  Brooke  gave  an  account  of 
the  czystalline  form  of  this  mineral,  by  which  its  form  appears  to 
approach  very  nearly  to  that  of  euclase,  if  not  to  be  identical 
with  it.  Zoisite  is  usually  considered  to  be  a  Tarie^  of  epidote, 
and  the  distinction  between  the  two  substances  is  generally 
described  as  one  of  colour  only,  yet  they  have  not  any  corre- 
sponding deavagesy  fiuMs,  or  angles.  For  it  will  be  foimd  that 
the  crynrUdB  of  epidote  are  inyanably  lengthened  in  the  direction 
of  a  perpendicular  to  the  face  while  those  of  soisite  are  as 
inTariably  lengthened  in  the  direction  of  the  edge  IM,  The 
principal  cleavage  of  zoisite  is  parallel  to  the  face  correspond- 
iiig  to  that  of  euclase,  while  the  principal  cleavages  of  epidot© 
are  perpendicular  to  the  face  6.  The  distinction  between  the 
two  substances  is  therefore  so  strongly  marked  as  to  lead  to 
the  conclusion  that  they  have  not  been  examined  and  compared 
by  any  of  the  authors  who  rest  the  diatmctiou  between  them 
coiedj  on  the  difiiorencG  of  colour* 

172.  EPIDOTE.  Epidote  ;  Phillips,  Hauy.  Pnsmatoi- 
ditcher  Aug;it-Spath;  Mohs.   f^idot ;  Hausmann,  Haidinger. 

Oblique.  101,100=63°43'i  111,010sb86®16'*6  ;  101,001=61°  41'. 
fll    100,  S  010,  t   OOly  Z  oil,  «  012,  t  SOI,  9  802,  T  101, 
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bujoatm. 


109, 

0  llOy 

h  sio, 

H 

111, 

#  811,  jr 

118, 

111. 

• 

81 

n% 

70° 

88' 

66 

46 

87 

48 

81 

76 

11 

rm 

68 

48 

  • 

88 

41 

gm 

88 

48 

im 

89 

87 

88 

8 

104 

16 

•8 

88 

Off! 

88 

88 

dm 

117 

48 

#m 

118 

84 

• 

80 

0 

48 

6 

148 

17 

lac 

101 

43 

§U 

88 

I 

M 

ut 

35 

27 

ou 

63 

8 

or 

109 

68 

■  ■1 

64 

56 

AA' 

/ill 

10 

130 

11 

90 

0 

t/u' 

109 

6 

ffie.  888. 

70 

9 

nr 


38  15 

57  M7 

103  3(1 

64  46 

64  44 


no.  888. 


Combinations.  mim^  trziumh^  rfUuomh^  Imsfj^miom, 
Twins.   1.  Twin-&ee  i;  9.  twin-fa6e  m,  seldom.  Cleavsge. 

m,  port'iH't :      less  perfect ;  I,  in  thulite.    Fracture  uneven. 

^,  ^,  St  riated  parallfl  to  tluur  intersectioiiH  with  each  other. 
Scmi-traiispjircnt... transparent  on  the  ed^es.  Lustre  vitreoii?. 
B  =  1'7.  Pearly  on  the  faces  of  perfect  cleavaj;(?.  (irccn,  vd- 
low,  brown,  red,  Mack.  Streak  grey ;  in  the  variety  from 
St.  Marcel  red.  Jvvhibita  ])lcochroi8in.  A  ray  traversin*'  the 
crystal  in  a  plane  parallel  to  b  and  polarized  in  that  plane  is 
almost  entirely  absorbed.  The  optic  axes  lie  in  a  plane  parallel 
to  6,  and  make  angles  of  about  46^  3o'  with  a  normal  to  ^.  On 
looking  through  a  crystal  in  the  direction  of  either  optic  axis  a 
Ught-colonred  stripe  is  seen  between  two  dark  spots.  Brittle. 

H  s  6*6.    a  a  8*0. ..8*6. 

Before  the  blowpipe  the  green  varieties  swell  and  exfoliate; 
yi^^  melt  with  great  difficmtj  on  the  edges  into  a  dear  gbisa  \ 
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the  varieties  containing  a  large  quantity  of  oxide  of  iron  melt 
rather  more  eaailjr ;  the  Tarietiea  containing  a  large  quanti^  of 
oxide  of  manganese  melt  readily  into  a  black  glass.  With  borax 
the  green  and  black  Tarieties  ^ield  a  green  glass ;  the  blackish- 
red  varieties  a  g^asa  which  is  violet  in  the  outer  flame,  and 
colourless  in  the  inner  flame.  In  powder  after  fusion  or  igni- 
tion is  decomj^oaed  bj  hydrochloric  add,  forming  a  jellj  of 
ailicft.  Bt  ignition  the  specific  gravity  of  epidote  from  Ai^dal 
18  Tednced  mm  a'ios  to  a*s7i. 

Ca^8i'  +  2ft8i.  where  part  of  the  Ca  is  replaced  by  !Mg,  Fe, 
Mb,  and  R  is  ai,  or  wn.  Several  varieties  from  the  north  of 
"Rurope  contain  a  small  rjiiantity  of  oxide  of  tiuj  Cpidote  irom 
UmjeriVi  contains  nearly  i  per  cent. 

Analyses  of  epidote  a  from  Arendal,  b  from  Bothlaue  near 
Ontannen  in  the  Haslithal,  o  =  a'887,  both  by  Bammelsberg, 
€  from  Oeier  in  the  Erzgebirge,  d  diu>k-green  from  Dauphinei 
e  bom  Venig,  /bom  Ar^dal|  all  by  Kuhn ; — 


a       h  e       d       e  f 

Siliea  $7*96  44*6e  40*67  89*86  88*64  88*08 

Alumina      ....    80-78  23*72  14'47  21-61  21  08  21  72 

Red  oxide  of  iron      .    17*24  8*33  13  U  ICGI  1712  16'72 

Lime  23*74  24-71  300U  22- lo  21*95  23o7 

Magnesia    *    .    .    .     ill     —  2*76  0'8o    0*27  Ooa 


Analy«ies  g  of  blackish-green  epidote,  o  =  3*io,  from  Arendal, 
h  from  liurowa  south  of  Miask,  g  =  3'35,  t  olive-green,  G  = 
1*88,  from  Bourg  d'Oisans,  k  grass-green,  o  =  3*39,  from  Ach- 
matowsk,  /  black,  o  =  3'6i,  from  Achmatowsk,  «i  green,  0  = 
8*88...8*84,  from  Achmatowski  all  bj  Hermann :— 


9 

h 

• 
$ 

it 

I 

m 

.  86*79 

86*87 

87*60 

87*88 

86*97 

86*46 

Alumina     .  • 

.  91*24 

18*18 

18*67 

18*96 

91*84 

94*99 

Bed  ox.  iron 

.  19*96 

14*90 

18*87 

19*81 

10*19 

9*64 

Pjrotox.  iron 

6-90 

4*60 

6*66 

9*90 

9*19 

8*96 

.  91*87 

91*46 

91*19 

94*79 

91-14 

99*46 

Ifagnesia 

0-40 

1*40 

0*89 

0*08 

0*91 

Carbonic  acid  . 

• 

'J -3 1 

0*89 

1*61 

2*73 

Water    .    .  . 

• 

0*67 

0  id 

069 

0*66 

0*77 

%  oontains  also  aoda  W%  and  tiaoee  of  boraeie  acid,  h  traces 
of  bondo  add. 
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SILICATES. 


Analyses  of  epidote  n  from  Arendal,  G  =  3*37,  hy  11- 
0  from  Arendal  by  Rammelsberg,  p  from  Arendal  !»y  • 
q  from  Zwiesel  by  Kiihn,  r  from  Boiirg  d'Oisans  by  AV 


nop 

Silica   37*32  38*76  36  U  $"' 

Alumina   22*86  20*36  22*24  L'l* 

Eed  ox.  iron  ....  11*56  16*36  14*29 

Protox.  iron    ....  1*86        Mn         2*  12 

Lime   22*03  23*71  22*86  2*- 

Magnesia   0*77       0*44  2*38 

Carbonic  acid      .    .    .  2*64       —  — 

"Water   0*29      2*00      —  •» 


Analyses  of  epidote  *,  a  variety  remarkablf  . 
chroism,  (puschkinite)  by  Wagner,  t  (puschkiuitt 
from  Werchneiwinsk  by  Hermann,  u  a  rose-red  v.n 
8*124  (thulite)  from  Souland  in  Tellemarkcu  by  C". 
manganesian  epidote,  o  =  3*404,  from  St.  Marcel  j  . 
by  Geffken,  w  by  Hartwall,  x  by  Sobrero  : — 


t 

U 

V 

.  38*88 

37*47 

42*81 

36*87 

.  18*85 

18*64 

3114 

ll*7«l 

!Red  oxide  of  iron  . 

16*34 

1415 

2*29 

1033 

Protoxide  of  iron  . 

2*66 

Ox.  mangan.  Mn  .  , 

0*26 

1*63 

18*25 

16*00 

22  06 

18*73 

22*78 

Magnesia    .    .  . 

610 

1*67  1 

y  2*28 

1*89 

0*46  J 

0*66 

Carbonic  acid  .    .  . 

0*79 

In  u  the  iron  is  probably  in  the  state  of  protox* 

In  attached  cr}'stals,  columnar  and  granular  ; 
crystals  are  almost  invariably  attached  by  the  fut . 
by  and  elongated  in  the  direction  of  the  axis  of  th« 

Occurs  in  granite,  syenite,  diorite,  euphotidc, 
porphyry  and  various  cnrstalline  slate  rocks. 
Arendal  in  Norway,  Noroerg  and  Langbanshytt*^ 
Mont  Blanc  and  many  other  parts  of  the  Alps,  Boui 
in  Dauphin^,  Rachety  near  Katharinenburg,  Slat 
other  places  in  the  Ural,  in  the  P\Tenee8, 
Baden,  Auerbach  in  Darmstadt,  the  Fichtolgol 
Moravia,  Silesia,  Saxony,  Monzoni,  and  in  aip^ 
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at  PiLddZzo  in  the  T}to1,  Finland,  Greenland,  the  United 
States,  in  crystals  which  are  red  and  yellow  respectively  in 
two  directions  at  right  anc^les  to  each  other  in  a  plane 
parallel  to  the  face  h  at  Glencu  in  Arf^lesliii*e  in  trap.  The 
rose-red  van*  ly  (thiilite)  is  found  at  Souland  in  Teileinarken  in 
Norway.  Maiiganesian  epidote  in  long  imperfect  crystals  of  a 
dork  red  colour,  and  having  a  red  streak,  is  found  at  St.  Marcel 
in  the  vaUej  of  AoBta. 


178.  BUCKL^DITE.— Bucklandit ;  Mohs,  Hausmann, 
Haidinger. 

OUiqiie.   IiomorplioiiB  with  epidote. 

«i  100,  t  001,  u  ols,  /  loa,  0  110,  ff  112. 

FIO.  324. 


fm 

99° 

41' 

oo' 

«3« 

<f 

tm 

lit 

55 

vt 

35 

20 

16 

14 

am 

58 

SO 

tm 

65 

5 

19 

80 

w 

loe 

90 

ni  I  ct 


Practnre  uneren*  Opaque.  Lustre  Titreous.  Dark  brown, 
black.    Streak  grey.    H  «  6*0.    o  ===  d'Ses  (&om  Laacb). 

Before  the  blowpipe  melts  with  intumescence  into  a  bright, 
black,  magnetic  alaff,  which,  when  the  intumesoence  eeaaei, 
becomee  rery  inftuwle.  With  Ehizes  yields  the  reaction  of 
iron* 

Is  supposed  to  be  f  e^B'  +  af  S. 

Is  found  ill  sTiKill  crystals  in  ilic  Neskiel  niiue  at  Arendal,  in 
rhjaeolite  in  vi  Icanic  rucks  at  the  lake  of  Laach,  and  in  granite 
at  Werchoturje  in  Siberia. 


174.  BRAGATIONITE.  —  iiragationit  ;  ?.  Kokscharow. 
Ppggendurli  s  Annalen.  1B48. 

Oblique.   101,1008  68^25';  111,010»86^48';  101,001flB61^  SO". 

m  100,  i  001,  sf  oil,  r  loi,  I  los,  t  201,  X  soi, 
n  9o3y  #  111,  t  2ii»  C  iiS. 

Xm     9aP  rm     68^  ss'         im  n4P 

M»       84    19  bl       88   88  ifM     187  80 
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1 

BILICATE9. 

Tmrw 

c»? 

QT^  11^ 

10 

60 

20  41 

It 

28  31 

p  ~< 

17 

91  29 

111  lit 

*f\i 

• 

84  36 

xo 

Z)* 

68  61 

oo 

Zk 

58  30 

Of 

37 

• 

ft* 

Oo      1 0 

ct 

80 

63  60 

it 

84 

17 

fa 

68  89 

Fracture  uneven.. .oonchoidal.  Opaque.  Lustre  ntreous; 
on  ffi  imperfect  metallic.  Black.  Streak  dark  brown*  H  =  r^ 
0  A  4-116. 

Intumesoes  before  the  bloiK'pipe,  and  melts  into  a  bright, 
blacky  magnetic  globule.  With  borax  forms  a  green  glaes  in 
the  inner  flame,  and  a  glass  which  is  orange  wlule  hot  in  the 
outer  flame.   In  salt  of  pliodphorus  leaves  a  skdeton  of  silica. 

Is  found  with  diopside  and  chlorite  in  the  Achmatowsk  mine 
near  the  Kussinsk  iron-works  in  the  district  of  Slatoust  in  the 
Ural. 

The  form  of  bragatiouite  agrees  very  closely  witli  iluii  of 
epidote. 


175.  ALLANITE.— Allanite,  orthite ;  PhilHps.  C&rium 
oxide  siliceux  noir;  Hauy.  Tetartoprismatisches  Mdaa-&i» 
Prismatoidisches  Melan-Erz  ;  Mohs.    Alhmit ;  Hanamann. 

Allanit,  Orthit,  Cerin ;  Haidinger. 

Oblique.  101,100  =  68^40^;  111,010=85^48';  101,001  sSl^  is'. 
HI  100,  t  oil,  r  101)  #  SOS,  U  012,  0  oil,  ft  111,  d  111. 


8fn 

34" 

30 

nn 

71^ 

30' 

rm 

(53 

40 

dd' 

96 

37 

tm 

114 

66 

nt 

6S 

33 

ut 

35 

7 

td* 

130 

17 

64 

35 

nm 

74 

69 

uu' 

109 

47 

104 

8 

9d 

70 

81 

dm 

187 

40 

Fracture  conolu >idal. . . uneven.  Opaque.  In  thin  splinter* 
feebly  trLuislucent.  Lustre  imperfect  metallic,  inclining  to 
vitreouH  or  resinous.  IJluck  passing  into  brown  or 
Brown  by  transmitted  li^ht.  Streak  greenish-grey ...brc 
grey.   Brittle.   H  =  60.    o  =  8*1.. .4'S. 
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Melts  before  the  blowpipe  with  intumescence  into  a  bro\m  or 
bkck  inai^netic  ghiss.  Most  varieties  are  decomposed  by  hydro- 
chloric acid,  forming  a  jelly.  The  allanitu  from  Snaruin  is  but 
very  impfrfettly  decomposed,  and  that  irom  Bastuaa  eutirelj 
iemi6  the  action  of  the  acid. 

B'Si'  +  lt.Si,  where  £  is  Ca,  Ce,  i'e  and  iti.  is  j^,  AI. 

Aiinlvses  of  allanite  a,  h  from  Jotntri-Pjold,  r,  d  from  Sna- 
rum,  oi'  the  variety  called  orthite  e  irom  ±'ille-ljeld^ ixom 
Hitteroe,  Q  =  S'6|  all  hj  Scheerer: — 


a        h        e        d  ^    e  f 

Silica   34-69  36' 16     36-76  3400    31.-93  82*77 

Aluilima       .     .     .     ,     15-68  16*23     1.5-49  16'40     14-26  14-32 

Protox.  iron      .     .    .     U'42  15*55     16*19  16*61     U'90  14  76 

Protox.  cerium    .    •  1  13*34  1  13*73  1  17*70 

n    1    4.1.    •  /  Id  65  ,  „^  >  19  96  *  «^  ?  21*43 

Ox.  laatbaninm    .    .  j  6*80  j  7*80  J  2*31 

Protox.  mangan.  .    .     1*56  0*98     —  —      0'66  1*18 

Yttria  —  —      —  —      l'«l  0*36 

Lime  11*90  irOS    11*25  11*75    10*48  11*18 

^lagneaia  ....  1*09  0*78  0*77  0*56  0*86  0*50 
Water    .    ,    .    .    .     0*5S     0*50     —      —      0*53  9*5l 


Analyses  ui"  orthite  g  from  Verchoturie,  o  =  3-48... 3*66, 
//,  f  from  Miask,  a  =  3*41 . .  .3*047  (ural  orthite)  by  Hermann, 
h  Irom  ^liask  by  Rammelsberg,  /  from  Hittorr><',  a  —  .3*546,  by 
Scbeercr,  the  proportions  of  Fe  and  ^  being  dt'termiued  by 
EammelBberg,  m  the  variety  called  cerine  from  the  Baatnaa 
mine  near  Biddarhytta  by  Scheerer : — 


9 

% 

• 
f 

Ic 

I 

m 

84*47 

86*40 

34*08 

83*81 

38-06 

Alumina    •    .  . 

.  18*08 

14*36 

18*81 

16*86 

13*04 

6*48 

Had  ox.  iron  •  • 

*  1  13  84 

7*67 

7*85 

8*16 

85*86 

Protox.  iron  • 

8*84 

13*06 

7*80 

8*30 

Protox.  oerium  . 

.  6*77 

14*78 

10-86  1 

2i'38 

20*60 

83-80 

Ox.  Unthamum  . 

8*78 

7*68 

6*64/ 

8*45 

Ox.  *"*"g»**  •  * 

8*87 

• 

K 

0*67 

Yttria  .... 

(On 

0*13) 

1-45 

18*18 

10*80 

8-85 

8*88 

9*48 

8-08 

Maprneaia  . 

1*02 

1*08 

8*06 

0*96 

0-38 

1*16 

A\  4iLt>(^r  .    t    •  • 

340 

1-66 

200 

1*32 

3*38 

0*60 

Analyses  of  orthite  n  from  Finbo,  0  from  Gottliebsgang,  both 
by  BefseliuBy  p         Ytterby,  £  from  the  Park  at  btockholm, 

p 
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0  =  8*41,  r  from  Knllberg  near  Stockholm,  o  as  r88,  bolii  bj 
Berlin^  #  from  Erikri>evg  in  Btoekhohn,  0  =  8*78,  by  Baibr : — 


fi 

V 

P 

2 

86*86 

88*00 

88'84 

88  06 

14  00 

14  80 

8  18 

16*99 

protoxide  of  iron  . 

11  4f8 

18  44 

808 

18  «• 

Oxide  ot  cerium  . 

17'39 

19*44 

4*98  ^ 

^80*66 

I 

Uxide  01  lautiiuuium . 

—  J 

4*87 

7*84 

6*46 

1018 

Protoxide  of  mangan. 

1*36 

3*40 

f  1*68 

Magnesia    •   «    ,  . 

0*61  J 

3U 

29*81 

118 

Water 

8  70 

5*36 

4'o9 

1*24 

Potaah  and  if»  •    •  . 

0*61 

0 

S7'68 

88*96 

16*14 

16*64 

18*01 

4*91 

11*76 

80*01 

2*28 

676 

1*66 

0'3d 

4*91 

215 

2*12 

O'ad 

11*46' 
6  71  1 

[ir« 

The  varieties  containing  water  are  supposed  to  be  mm  at 

le;ib  decomposed. 

Au;il  v'ses  of  allanite  f,  u  (a  =  3-790)  from  Schmiedefeld  near 
Sulil  ill  Tliuriugiii  by  Creduer,  v  from  Iglorsit  in  Greculaud  by 
Stromejer,  to  cerine  from  Baetniis  by  Hisinger :— 


i 

U 

1? 

w 

36*82 

37-55 

33- 02 

80-IT 

16  94 

lo  99 

15  23 

11*3; 

Oxide  of  lauthanium   .  .1 

^8-88 

9*30 

Protoxide  of  cerium    .    .  1 

3ia 

21*60 

28-1? 

Tttna 

>  17-11 

0  66 

Ca 

Protoxide  of  iron  . 

16*83 

15-10 

8072 

Protoxide  of  manganese  . 

0*66 

0*23 

0*40 

14*84 

13-60 

1108 

ru 

0*86 

0*22 

0*88 

1*80 

3*00 

Allanite  is  found  in  long  acicular  crystals  and  LrranTibr 
masses  in  Greenland  at  Iglorsoit,  Alhik,  and  several  other  plac^^ 
in  granite ;  in  Norway  at  liitteroe  m  granite  ;  at  Jotum-Fjelii 
and  Snamm.  The  variety  oalled  ort^te  in  granite  at  Fmbo 
near  Pahlun,  at  Stockholm  in  gneiss,  at  seveni  other  plaoes  it 
Sweden,  Pille-Fjeld  and  Hitteroe  in  Norway,  in  the  granite  of 
tbe  Tburingervvald,  Werehoturie  and  Miask  in  the  Uial*  Tb* 
wiety  called  cerine  at  Biddarhytta  in  Sweden. 

The  foim  of  allanite  is  shown  by  v.  Kokscharow  to  approadk 
very  closely  to  that  of  epidote.  At  Sillbohle  near  Helsingfin 
crystals  of  6|»dote  frequently  occur,  the  interior  of  whidi 
sists  at  orthita.  The  oystal  described  by  Haidinger  — 
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the  appettrttiiee  <tf  bel<mgmg  to  flie  anorthic  system^  in  coiue* 
quenoe  of  the  enkrgement  of  Bome  fiusea  at  the  ei^nie  of 
othera.  Aooording  to  Breithaupt  the  ciystab  are  paeudo- 
Dunphoufl. 

Tiie  pyrarthite  from  KararfVet  near  Fahlun  is  supposed  to 
be  allanite  containing  a  mechanical  admiiture  of  carbon.  AMien 
ig^nited  at  one  point  it  bums  on  without  flame  or  smoke ;  after 
which  it  becomes  white,  veir  porous,  and  may  be  melted  with 
flilHculty  into  a  black  globule.  With  borax  in  the  inner  flame 
lornis  a  blood-red  glass  which  becomes  yellow  on  cooling. 

Accordiiig  to  BerxeliuBy  it  consults  of: — 

Silica   10*48 

Alumina  :  3*69 

Lime   1*81 

Protoxide  of  cerium  .    .    .  13'92 

Protoxide  of  iron      .    .    .  6*08 

Yttria   4*87 

Protoxide  of  manganese    .  1'39 

Water   26'60 

Carbon  and  loss  .    •   •   •  81.41 


176.  MONTICELLITE.— MonticeOite;  Brooke.  Fhilo- 
Bopliical  Magazine,  October,  1881.  MonticeUit ;  Mohe, 
fiansmann,  Haidingcr. 

Prismatic.  011,010  s  $7^  89';  101,001=:4S'^  46';  110,100=48^58'. 

a   100,  k  101,  9  110,  n  120,  e  129. 

7t0.  897. 


41° 

14' 

ea 

70® 

64' 

kk 

87 

82 

en 

85 

0 

9a 

48 

65 

ee 

88 

12 

na 

60 

27 

ee 

97 

20 

fm' 

47 

6 

110 

0 

"N'o  clonvai^o  ri]  )servable.  Nearly  transparent.  Liiatre  vitreous. 
Cdloiirli  ss.  yellowish.    H  =  5*6.     O  =  3*246... 8*276. 

In  powder  soluble  in  hydrochloric  acid. 
C»Si  +  Mg'Si,  Scacchi. 

la  found  in  crystals  imbedded  in  granular  limeetone,  with 
mies  and  augite,  on  Monte  Somma. 

The  anglM  between  the  fiusea  of  montieellite  cannot  be  de» 
termined  with  much  accuracy,  on  account  of  the  want  of  even* 
neaa  of  tiie  &cea.  IDiey  approximate  to  thoee  of  oUyine,  yet 
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diiSer  too  much  to  allow  of  the  uuiou  of  monticcUito  and  oUviue 


177.  OLIVINE.— ChiyioKte;  PhilUps.  Peridot  ;  Hauy. 
Prismatischer  ChxyBolith  ;  Mobs.  GhrjrBolith  ;  Hausiiuuiii, 
Haidinger. 

rmmatic.  01 1,010=38° 27' j  10l,ool=^°33''4;  llO,loo— 47  l' 4. 

0  100,  h  010,  e  001,  d  on,  h  102,  k  101,  i  90i, 
n  120,  s  no,  r  320,  z  210,  ^  144,  e  i2ij,  /  111,  /  322. 


9fP 

ra 

S6« 

86' 

79** 

41/ 

a 

00 

0 

47 

1 

90 

0 

108 

6 

na 

06 

1 

68 

7 

M 

S8 

5 

la 

00 

0 

h 

66 

19 

ka 

40 

27 

r/ 

108 

60 

60 

48 

ha 

59 

ad 

w' 

85 

67 

•s 

69 

61 

ca 

90 

0 

49 

68 

42 

39 

90 

7 

la 

42 

25 

64 

60 

48 

53 

58 

28 

13 

ea 

09 

67 

FIO.  898.  Fie.  880« 


Cnmbinntionn.  dcuh,  Jrfnh,  Icnadsc^  chadksze,  kna.AxJi^ 
cdenab..f.h.k.8,rycfc1dkknsra.  The  faces  <?,o  usually  rough.  fi,#,f,« 
atriated  pamllel  to  their  intersectiona  with  eaqh  other.  Clear* 
age.  a  easily  obtained,  h  traces.  Fracture  oonchoidaL  Tnm** 
parent...traQBlucent.  Lustre  Titreoua.  h  =  1*860.  Green, 
yellow,  brown.    Streak  white,    h  ==  8*6. ..7'0.    o  ==  8*8.. .8*41 

Grows  dark  before  the  blowpipe  ;  is  inl^iBible,  exceptmg 
hjalosideiite,  wbicb  melts  into  a  black  magnetic  globule.  With 
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lilt  of  phosphorus  yields  the  reactions  of  iron  and  silica.  With 
Boda  melts  into  a  brown  slag.  Is  easily  and  completely  decom- 
posed by  sulphuric  acid,  forming  a  jelly. 

...  ■ 
Mg^Si,  silica  42*76,  magnesia  67*86,  part  of  the  Mg  being  re- 
placed by 

Analyses  a  of  the  transparent  variety  (chrysolite),  of  the 
leas  transparent  varieties  (olivine),  b  from  the  Vogelsberg  near 
Oieasen,  e  horn  Kasalthofi*  in  Bohemia^  d  Scorn  the  Iserwiese, 
e  bom  Bohemia,  /from  Monte  Somma  (mean  of  two  analyses) 
byWalmstedt:— 

b 

Silica  .... 
Magnesia    .    .  . 
Protoxide  of  iron  • 
Oxide  oi  nickel 
Oxide  of  manganese 
Al^niin^  •    •    •  « 


a 

S9'78 

60*13 
919 
0*32 
009 
0*22 


40  09 
60'49 
8*17 
0*37 
0*20 
0*19 


e 

40-54 
50*67 
8*07 
033 
018 
019 


41-54 
oO'Ot 
8*66 

0*25 

ooa 


6 

4ri2 

49-61 
914 

015 
0*16 


/ 

40-13 
it*64 

15-32 

0*29 
014 


Analyses  of  olivine  ^  from  the  basalt  of  Langeac  by  Berthier, 
h  from  GrtH  idaud  by  Lappe,  i  from  the  talc  slate  of  Syssersk 
in  the  1  ral  (o  =  3-39... 3*43)  by  Ilemuuiii,  k  by  Beck,  I  from 
Le  Puy  in  Vivarais  by  Walmslidt,  m  from  the  Thjorsa  lava  of 
Hekla  (a  =  S'sse)  by  Uenth: — 


Silica  

Magnesia     .    .  . 
Protoxide  of  iron  • 
Oxide  of  nickel 
Oxide  of  manganese 


40-8 
41*0 
16*4 


} 


40*00 
43"  09 
16*21 

0*56 

0*06 


i  k         I  m 

40-01  39-21  41-41.  43*4i 

42'60  44*06  40- 19  49  31 

17*68  17*46      9*72  6*93 

0*16  (cm      0'8l)  0-d2 

—  —      0*18  — 

—  —     016  traces 


Analyses  of  olivine  n  from  the  Otumba  iron  in  South  Ame- 
rica,  o  mm  the  Pallas  iron  by  Stiomeyer,  from  the  Pallas  iron 
by  Berselius,  q  firom  the  Pallas  iron,  r  from  Monte  Somma, 
both  b^  Walmstedt,  «  of  the  partially  decomposed  olivine  (hya- 
losidente)  havingr  a  semi-metallic  lustre  and  brown  tarnish  (a  s 
2  87o)  from  the  iuiiserstuhl  in  Baden  by  Walchner:— 


Silica  .    .  . 
Magnesia 
Protox.  iron 
Protox.  man. 
Alumina 
Oxide  of  tin 


n 

38*26 

40-68 
11-75 
0-11 


O 

38*48 
48*42 

1119 
0*34 
018 


P 

40*86 

47 -35 
11-72 
0-43 


s 

40*88 

47-74 
11  53 
0*29 


—       —       017  — 
P  3 


r 

40-  08 

41-  22 
15  26 

048 
0*18 
K 


S 

81*63 

32  40 
28-49 
048 
2*21 
2*79 
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Aoeofdmg  to  Bonunkr  the  olivine  from  the  Edbui  iron,  nd 
the  ifon  fttm  Atacama^  oontainB  a  traee  of  aneniona  acid 
In  attadied,  imbedded  and  iiohited  ciyslala;  in  gnimiar 

masses,  the  grains  being  slightly  coherent. 

The  grceii  transpaxent  vai  iety  (chr}'8olite)  is  found  in  Eg}  pt, 
Natolia,  and  the  Brazils.  The  less  tr;ius.parent  varieties  (oli- 
vine) in  imbedded  ciyfttab  and  granular  aggregations,  in  the 
islands  of  Pabna  nnd  Bourliuii,  in  the  basalts  of  the  Habichta- 
wald,  the  iMtl'i  l.  tlic  l'[)per  Palatinate,  Geysingberg  near  Altt^u- 
hcv^.  liutberg  near  lierrenhut,  Kapieustein  in  Stiria,  in  ma^seti 
of  rock  ejected  by  Vesuviu;^,  in  cavities  of  the  obsidian  of  Cerri^ 
de  las  ISaTajas  in  Mexico,  in  syenite  at  Elfdalen  in  Sweden,  in 
the  meteoric  iron  of  Krasnojarsk,  Otumba,  and  Steinbach. 
The  brown  variety  (hyalosiderite)  is  found  at  Sasbach  and 
Iringen  on  the  Kaiflerstuhl,  and  in  doierite  near  Freiburg  in 
Baden. 

The  angles  of  Levy's  'forsterite/  de- 
duced from  the  measurementB  of  some  * 
Tery  good  crystals  in  Mr.  Brooke's  col* 
lection^  do  not  differ  sensibly  from  those 
of  olivine.  The  combination 
was  observed.  The  faces  r,  •  truncating 
the  edge  an,  d  truncating  ee,  h  truncat* 
inf»  ee\  /,  f  truncatiug  ae,  were  all  very 
nairovv.  Cleavage.  a,  c.  Transparent.  Lustre  vitreous. 
Colourless,  h  =  7  o.  According  to  Children  contains  silica 
and  magnesia.  Is  probably  Mg'si.  Occurs  in  attacked  cr^  ^taU 
with  pleonaste  and  augite  on  Vesuvius. 


ne.  831. 


178.  BATBACHITB.— Batrachit;  Mohs,  Hausmann,  Hm- 
dinger. 

Cleavage  in  two  directions,  making  with  each  other  an  angle 

of  116®  and  66°  nearly,  and  a  third  bisecting  the  obtuse  angle 

between  the  two  former;  all  imperfect.    Pnicturo  iiupt*rfect 
conchoidal.  Translucent.  Lustre  resinous,  inclininj;  to  vitreous- 
Light  greenish-grey,  white.   Streak  white.   H  =  d  u.   0  =  3  033. 
Fusible  before  the  blowpipe. 

Ca'Si  +  Mg'Si,  part  of  the  Mg  bdbg  replaced  by  Fe. 

Analysis  by  Eammekberg:— 

Silica   S7*SS 

Lime   36*45 

Magnesia   Sl*79 

Fkotozide  of  in>n ....  a*99 

Water   1*27 

Is  found  at  Hizoni  in  the  Tyrol. 
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170.  PAYAUTE.— Eftyalit;  ffftntimiinTi,  Haidinger. 
PriBmatic. 

Cleayage  in  two  directions,  maUn^  right  angles  with  each 
other.  Fracture  imperfect  eonchoidal... uneven.  Opaqne. 
Lustre  imperfect  metallic,  approaching  to  resuiotia  on  surface 
cf  firaetore.  Iron-bladc,  incfining  to  green  or  Iiedwii.  Some- 
timee  having  a  pinchbeck-brown,  braas-jeQow  or  iridiscent 
tniah.    h  =  6*5.   e  t=  4*11... 4*14.  Magnetic. 

Before  the  blowpipe  melts  easily^  into  a  black,  brittle,  mag- 
netic globule.   Imparta  the  colour  of  iron  to  gkra  of  borax. 

«      •  • 

Fe'Sif  silica  SO'06,  protoxide  of  iron  eo'04. 

AuaK  ses  of  favalite  from  Slavcarrach  a  bv  Thomson,  from 
Fajral  6  bj  C.  Gr.  Gmelin,  from  Eajal  e  by  v.  Pcllenberg : — 


Snica  

Protoxide  of  iron  .  . 
Protoxide  of  maiiganeae 

Aluiuijia  

Lime 

Oxide  of  copper   .    .  , 
Sulphide  of  iron  (fe) 
Oxide  of  lead  .    .    .  . 


0 

b 

e 

29*60 

€4*03 

81*04 

6873 

6o  6-4 

62*67 

1  78 

2*94 

079 

1*84 

3  26 

U-43 

oao 

0  33 

277 

1  71 

h,  e  are  meclianical  mixtures  of  Fe'si,  which  can  be  decom- 
posed bv  hydrochloric  acid,  and  a  very  variable  (juaiitity  of  a 
eompouud  incapable  of  being  deconipo»ed  by  hydi  ochlui  ic  acid. 

Is  found  in  largre  nodides  and  angular  pieces  on  the  sea- 
shore in  Faval,  and  on  Slayearrach,  one  of  the  Momo  moun- 
tains, iu  Ireland. 

Crystals  havinir  the  roiuposition  of  fayalite,  and  very  nonrly 
the  form  of  olivine,  arc  frequently  ibund  iu  reiinery  cinder,  aud 
in  the  alags  of  copper  furnaces. 

011,010  =  38^^  32  ;  101,001  =        li' ;  110,100  =  47'^  20'. 

a   100,  h  010,  e  001,  d  Oil,  k  ICS,  k  loi,  n  lao, 

U   S40,  M   110,  r   890,  V   620,  6   188,  /  111,  {  888. 

na.  888. 


Up  88" 

ra 

»^ 

88' 

80  0 

9a 

47 

90 

ha 

40  49 

Ma 

68 

80 

ha 

80  88 

na 

66 

18 

ca 

90  0 

la 

90 

0 

kkf 

98  22 

la 

48 

46 

KK 

60  8 

54 

12 

va 

83  27 

cu 

70 

10 
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Combinations,  ibi,  akn^  abk^  akmn^  atmnc^  akmmebkdlmv, 
CleaTage.  e  very  perfect,  a  less  perfect,  b  indistinet.  Tnuis- 
luoent... opaque.    Oliye-green... black,   h  as  e*o. 

Analyses  of  crystaln  I'rom  refiner}'  cinder  a  (g  =  a  rw),  h  (g  = 
3*529),  l)oth  by  Walchner,  c  by  Mitschcrlich,  d  black  opaque 
crystals  (o  =  4  08)  which  may  ho  cuii^iiiercd  pseudomorphou^s 
part  ot  the  protoxide  of  iron  having  been  converted  into  tVie 
red  o:v:ido,  by  Percy ;  from  copper  slags  e  by  Mitficherlich,  /  by 


Walchner 

a       h  e       d       e  / 

Silica   88*9e  89*86  81*16  29'60  80*98  99*91 

Protoxide  of  iron  .     .  6124  62  04  67*94  48  *S  69*07  63-33 

ll<:'d  oxide  of  iron      .  —  —  —  I7*il      Cu  9*66 

Magnesia    .    .    .    .  loo  1*40  0*26     0*36  —  lio 

Oxide  of  manganese  .  l"30  2  65  —      1*13     —  i*4« 

Alumiiia      ....  1*56  1*02  —       1*28      —  1*24 

Potash  0*20  0*29  (c»        0*47j    —  0*18 

Phosphoric  acid    ,    ,  —  —  —      i*34     —  — 

Suiphuret  of  iron  .    .  —  —  —     i*6l  —  — 


180.  TErilKOIT.— Tephroit;  Mohs,lLiusDiauii,  ll.uJinger. 

Cleavage  in  two  directions,  making  right  angles  with  eadi 
other.   Fracture  uneren... imperfect  conchoidal.   Lustre  mi^ 
maniine.    Ash-grey.    Acqniret  a  brown  or  black  tamiah 
Streak  aah-grej.   h  =:  6*5.    e  =  4*06. ..4*19. 

Before  the  blowpipe  melts  Tory  easily  into  a  brown  or  black 
dag.  With  borax  in  the  outer  flame  fuses  into  a  glass  which 
is  yiolet  while  warm,  and  becomes  red  on  cooling.  Is  decom- 
posed by  hydrochloric  acid  foruiing  a  jelly  of  silic^i. 

• 

Mn*Si,  silica  30  22,  protoxide  of  manganese  C978. 
Analyses  by  Thomson  and  Bammelsbei^ : — 

Silica   99*64  98*86 

Protoxide  of  manganese    .    .    66*60  68*86 

Protoxide  of  iron     ....     0*93  9*99 
"Water  2-70  — 

Is  found  in  cleavable  and  granular  masses  with  iranklinite  at 
Pranklin  in  New  Jersey. 

181.  WILLEMITE.— Willemine ;  Ikudant.  Bmchytyper 
Zdnk'Baryt ;  Mohs.    Willemit ;  Hausmann,  Haidmger. 

Shombohedral.   100,111  =  80^  f. 

a  111,  a  oiT|  b  9Uy  r  100,  #  111. 
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Combinations.  r5,  roa,  rsab.  Cleavage,  o  perfect,  h  and  r 
traces.  Fracture  imperfect  concbuiJiil.  Semi-transparent... 
translucent.  I^istre  vitreous,  inclining  to  resinous.  Coloup- 
le:*:*,  white,  yeiiow,  brown,  when  impure.  Btreak  white.  Brittle. 

H  =  oo.     O  =  3*89. ..418. 

Becomes  opiwjue  before  the  blowpipe,  and  melts  with  diffi- 
culty on  the  edges.  Is  decomposed  by  hydrochloric  acid,  leav- 
ing a  jelly  of  silica.  Is  in  a  great  measure  soluble  in  a  soltttion 
Oif  caustic  potash. 

•       •  • 

Zn'Si^  silica  S7'6S|  oxide  of  sine  78*47. 

Analyses  of  wilkinite  a  from  Franklin,  h  from  Sterling 
(troostit'e),  both  by  A'anuxem  ami  Keating,  c  from  Moresnet 
by  JiOv\\  d  from  Stoiherg,  e  from  btolberg,  compact^  both  by 
Moaheun ; — 

Silica  ..... 
Oxide  of  sine  .  .  . 
Bed  oxide  of  iron  . 
Oxide  of  manganese 
ICagnesia  .... 
Loss  by  ignition .  . 

Analyses  of  wiHemite /from  Aix-la-Chapelle,  y  from  Franklin, 
both  by  Delesse,  h  Irom  New  Jersey  (trooatite)  by  Hermann, 
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SILICATES* 


In  attached  crystals,  renifonn,  and  compact. 

Is  fonTTfl  at  ]\loresnet  near  Liegt*,  iStulbt^rg  near  Aix-la-Cha- 
pelle,  Eaibel  in  Carinthia,  Kucsaina  in  Servia,  Franklin  in  New 
Jersey.  Tlio  figure  of  troostite  (combination  rmh)^  which  till 
lately  was  supposed  to  coni^ist  principally  of  silicate  of  protoxide 
of  manganese,  is  given  on  Breithaupt's  authority.  His  obserra- 
tioxis  make  rr'  a=  60^  nearly. 


182.  GADOLINITE.—Gadolimte ;  PhiUips,  Hauy.  llcnii- 
prisma tisches  Melan-Erz^  Mohs.  Gradolmit;  Hausnuum, 
Haidinger. 

Prismatic.   oii,oio=26°  4o' ;  101,001=60'^  so' ;  110,100=59*^  4o'. 

h  010,  c  00I9  0  i<My  ffi  UOy  r  111.  r  is  hemiliednl 
with  paiallel  faces. 

¥10.  336. 
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Cleavage  none  perceptibie.   Fracture  conchoidal... uneven. 
Translucent  on  the  edges... opaque.    Lustre  vitreoiiSy  ii  ~ 
to  reanous.    Black,  seldom  red.   The  blaok  vsneties 
by  transmitted  light.   Streak  greenish^giey.   Has 6*8,  0  s  41 
. . .  4'4.    Sometunes  magnetic. 

Infusible,  or  fiisible  with  diffieolty  before  the  blowpipe. 
Some  yarieties  from  Hitteroe  g^w  brightly  when  heated,  ud 
their  specific  gravity  is  increased  by  ignition  from  4*86  to  4*68 ; 
others  merely  intomesoe.  Soluble  rc»dily  in  borax,  and  par- 
tially in  salt  of  phosphorus,  forming  a  glass  coloured  by  iron. 
Completely  decomposed  by  hydrochloric  acid  leaving  a  jelly  of 
silica.    After  ignition  is  decomposed  \s  itk  diiliculty. 

Analyses  of  gadolinite  from  llitterc>e  a,  h  by  Scheerer,  of 
glassy  gadolinite  from  Ytterby  c,    e^/hj  Berlin: — 


Silica  .... 
Yttria     .    .  . 
Oxide  of  corluiu 
Ox.  lanthaniuin 
Protoxide  of  iron 
Glucine  •   •  . 


a 

25-78 
45*67 
1*81 
4*76 
11*68 
8*57 


h 

25'59 
44*96 


1213 
1018 


e 

24*  66 
49  60 

7'64 

1603 
8*18 


d 

24*65 
61*88 

7'99 

14*69 

traoes 


e 

21-86 
48*88 

7-41 

14*80 

rso 


/ 

21S3 
41*48 

5*34 
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Crystallized,  massiye,  in  ronnded  imbedded  grains;  often 
eormd  with  a  yellow  crust. 

Is  found  in  granite,  gneiss  and  syenite,  at  Yttoby  near 
Stockholm,  Finbo,  Broddbo  and  EararfVet  near  Fahlnn,  Brerig 
and  Hitteroe,  Bomholm,  Disko,  Ceylon,  in  trap  near  the  town 
of  Galway  in  Ireland. 

The  ang^  given  above  were  dedueed  from  measurements  of 
a  crystal  in  Mr.  Brooke's  collection  made  with  the  reflective 
goiiioinetor.  On  account  of  the  imperfcctiou  of  the  faces  of 
the  crystal,  they  must  be  regarded  as  rough  approximations 
only.  According  to  Breithaupt  the  crystals  are  pseudomorphous. 

It  is  doubtful  whether  the  fonn  is  hcmihedral  prismatic  or 
oblique.  The  only  crystals  we  have  seen  are  too  ron^h  for 
exact  measurnmnit;  we,  therefore,  retain  it  in  the  prisruatic 
system,  in  accordance  with  the  views  of  W.  Phillips,  and  leave 
it  to  future  observation  to  determine  in  which  system  it  ought 
to  stand. 


1«3.  TSCHEFFKINITE.— Tschewkmit ;  llausmann.  Ts- 
chctikinit;  Haidinger. 

Fracture  flat  conchoidal.  Almost  opaque.  Liistre  vitreous, 
bright.   Velvet  black;  by  transmitted  light  brown.  Streak 

dark  brown.    H  =  5'3.    e  =  4  o08... 4*549. 

Before  the  blowpipe  on  the  first  application  of  heat  glows, 
intumesceSy  turns  brown,  and  at  last  melts  into  a  black  globule. 
In  powder  melts  readily  in  borax  into  a  dear  g^s  slightlj 
oobured  by  iron.  Before  ignition  gelatinizes  in  hydrocblonc 


acid. 

Mean  of  six  analyses  by  H.  Bose  :— 

Silica   «104 

Titanic  acid   20*17 

Lime   3<>0 

^lagnesia   0*22 

Protoxide  of  manganese   0*83 

Protoxi^Ie  of  iron   11*21 

0:i[ide8  uf  cenum,  lanthanium,  didymium .  47  20 

Potash  and  soda   012 


The  excess  of  4*88  per  cent,  arises  from  the  oonversioii  of 
tiie  piotoxide  of  cerium  into  oxide  during  tiie  analysis.  The 

p  6 
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SILICATES. 


gflica,  when  iHuied  with  a  solution  of  carbonate  of  soda,  left 
behind  a  reniaindor  of  from  2*09  to  4  29  per  cent.  The  titanic 
acid  apj)('ars  to  contain  gluciuc,  JtlnTniTin  and  vttria. 

la  found  with  felspar  m  the  iiiueu  mountains  near  Miask. 


184.  TTiVATTE. — Liprrito  :  VluUips.  For  ealcar^silic^ui ; 
Hauy.  Dipi  LHiuaUhcht  s  .Mdau-Erzj  Moiis.  ilvait  j  Haus- 
maim.   Xiievht^  Hftidinger. 

Prismatic.  oii,oio=&6'^ao';  101,001=24^31';  110,100=66  36. 

a  100,  h  010,  e  001,  r  Oil,  to  031,  e  901,  n  10s,  m  110, 
B  210,  t  310,  V  120,  d  410,  o  111,  s  Ml.   fi  tmnoitea  the 

edge  ec  ;  v  the  edge  vkb  ;  d  truncate  the  edge  #a,  #  ie  in  the 
zone  oh. 
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Combinations,  om,  ot^  rm,  'Mso,  mro^  rso,  roms,e.e.v.ve.ee^ 
rowhmm.  The  faces  a,  t,  #,  m,  t?,  h  striated  parallel  to  their  inter- 
sections with  each  other;  0,  r  striated  parallel  to  their  eviniinon 
jnterseetion.  Cleavage.  <?,  c,  r,  the  two  former  more  distnict 
than  the  two  latter.  IVaeture  imperfect  conclioidal. ..uneven. 
Opaque.  Lustre  imperfect  metallic  inclining  to  resinous. 
Bl6€i^  inclining  to  groj,  brown  and  green.  Streak  black, 
eometunes  inclining  to  green.  Brittle.  H  ^  6*6... e  o.  a  =  3*989 
...4  01 6.    Feebly  magnetic.   Ia  a  good  conductor  of  electricity. 

Before  the  blowpipe  melts  readily  into  a  black  magnetic 
globule.  Impart6  the  colour  of  iron  to  borax  and  8alt  of  pho9> 
ii^H^oa.  Withealtof  plio  phornaleaTee  adceletonof  8^ 
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wsrm  hydrochloric  acid  is  cttOj  and  oompleteljr  diaaol?ed  into 
a  jeUowish  tranaparent  jelly. 

— «  •  • 

CeSi  +  s£'Si|  when  B  is  lime  and  protoxide  of  iron. 

Analyses  of  ilraite  from  Elba  a  by  Stromeyer,  the  propor- 
tions of  Fe  and  Fe-  by  v.  Kobell,  h,  c,  d,  <?,  f  by  Bammelsberg. 
In  b  the  whole  of  the  iron  is  estiniated  as  protoxide ;  in  c  the 
amount  of  red  oxide  of  iron  only,  and  ia  e^f  the  qiuuitities 
of    and    reapectarelj  are  dete^ed. 

a        h        e        d       0  f 

Silica   M'sa  aa-sa  aa-io  —  —  — 

Bed  oxide  of  iion    .  88*00  —  aa  M  a4*M  sa-ao  8i-7a 

Fkotoxide  of  iron .  .  ai*ao  aa-ae  —  80*7a  88*07  84*ao 

Lime   18*78  i«*44  11*00  — ?  —  — 

Oxide  of  nkanganeee  «  raa  rsi  —  —  —  — 

Ahumna     ....  o*ai  —  —  —  —  — 

Water   1*87  —  —  —  —  — 

In  attacbed  crvBtals ;  granular  and  fibrous  maasea. 

Is  found  at  Kin  l;i  M:inii:i  and  Cape  Calamita  in  Elba,  in 
Bredgang  mine  at  i\)ssiim  nrar  iSkeen  in  Norway,  Kupferberg 
In  Silesia^  iieachitz  iu  Moravia^  Bhode-island,  Siberia,  Green- 
land. 

Tlvaitc  is  liable  to  diconijiosit i<»n,  being  coiiNerted  into  an 
earthly  substance  oontainiug  hydrate  of  red  oxide  of  iron. 


185.  CORDIERITB.— lolite ;  Phillips.  Cordieritei  Ilauy. 
Friamatischer  Qitarx;  Moha.  Dichroit;  Hausmann.  Cor- 
dierit;  Haidinger. 

Prismatic.  oii,oio=M^  ad' ;  101,001  ssaa^  ii' ;  iio,ioo=s69^  36^ 

100,    ft    OlOy    0    OOly  H    101,    m    110,    d   310,    r  111, 
«    112,  0  311. 

no.  339. 
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Combinations.  cmdab,  crmb..a.(h  cromd.ah,  csromdh..n.a. 
Cleavage,  a,  imperfect.  Faces  of  union  e.  Fracture  coo- 
choidal.  Transparent.. •translucent.  Lusta^  Titreous,  bri^ht^ 
on  suifiiceB  of  fi»ctiire»  sometimea  inclmixig  to  mmoiis. 
B  ««  1*644.  Blue  of  various  shades,  mclining  frequently  to 
grey  or  bUck.  Exhibits  pleochroism.  One  varietur  ia  dark 
blue  when  viewed  with  the  naked  eye  in  a  direotiou  ixrpcn- 
dicular  to  ^rerish-white  perpendieular  to  h  and  yeUowiah- 
white  perpendicular  to  a.  Light  tranamitted  prallei  to  «  and 
polarized  in  a  plane  parallel  to  a  ia  dark  bluei  li^ht  parallel  to  h 
and  polarized  m  a  nlane  parallel  to  (  is  blueish-white,  light 
parallel  to  c  and  polarizea  in  a  plane  parallel  to  e  is  j^owish- 
whitc.  The  optic  axes  are  in  a  plane  parallel  to  a,  and  make 
angles  of  31°  26'  with  a  normal  lu  c.  A  light  stripe  bt-tween 
two  dark  spots  may  be  seen  on  looking  through  a  crystal  iu  the 
diioction  of  either  optic  arid.    Streak  white.    H  =  7*0... 7'». 

O  =  2*600.. .2-718. 

Melts  with  (lilficulty  on  the  edges  befort  Wu^  blowpipe.  So- 
luble with  diihculty  m  borax  and  salt  of  pbostpliorLis,  lea%'iTi^  a 
skeleton  of  silica  in  the  hitter.  With  a  small  qnnTitity  of  soda 
yields  a  dark  grey  slag,  with  a  larger  quautit}  nitumeeoea  and 
becomes  infusible.   Imperfectly  dMomposed  bj  acida. 

•••••  •••  • 

AlSi'  -f  2MgSi,  a  considerable  portion  of  the  Mg  being 
replaced  by  ie. 

Analyses  of  oordierite  a  from  Bodenmais,  h  firom  Simintak 
in  Greenland,  e  from  Orijerfvi  in  Finland  (steinheHite),  d  firom 
Eahlun  (hard  fahlunite),  all  bjr  Stromeyer,  e  from  Oiijerfri  bj 
v.  Bonsdorfi;  /from  Connectieut  by  Thomson:-- 


a        h        e  d       e  f 

Silica.'   48*35  49*17  48'64  60'2o  49-d5  49'ea 

Alumina   ai*7i  sail  aiar  aa-^a  as-aa  am 

:Magnesia    ....  10*16  11*46  11*30  10*S6  10*46  a*M 

Protoxide  of  iron  •  .  a'39  4*34    6*69  4*00  6*00  ii*aa 

Protox.  mangan.  .   .  0*38  0*04  o*70  0*68  0*03  i*si 

Water   0*69  1*80     1*69  1*66  1*76  Ck  0-ss 


Analyses  of  eordierite  g  from  Orijerfvi,  h  from  Finspang  in 
Eastgothland,  a  =  2*64,  %  from  Brunhidt  in  Sudermanlaad 
(o  8  8' 61),  all  by  Schiitz,  k  from  Haddam  in  Connectieuly 
I  from  Unity  in  New  Hampshire,  both  by  Jackson,  m  from 
Kragerde  in  l^orway,  mean  01  two  analyses  by  Scheerer 


y  i^L-o  i.y  Google 
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Sflks   48-9  48*6  49*7  48*86  48*16  60*44 

Aloinma   30*9  30  5  39*0  89*60  32'50  32*96 

Protoxide  of  iron    .    .  6*3  10*7  6*0  6  oo  7*92  — 

Magnesia   li  i2  b  2  0*6  lo  oo  lo  ii  1276 

Protox.  mang.    ...  0  3  o  i  01  010  0-28  — 

LiuiC    ......  —  —  O'0  —  —  1*12' 

Not  decomposed ...  1*6  0*2  0  6  —  1'07 

Loss  by  igaitioQ     .    .  1*9  1*6  21  310  0*60  102 

In  imbedded  crystals  and  granular  masses,  usually  in  gneisB. 

Is  found  in  crjrataU  at  Nijar  on  Cabo  de  Grata  in  Spain,  in 
cijstab  and  massive  at  Bodenmais  in  Bavaria,  near  the  Lake  of 
Laach,  Orijerfvi  in  Finland,  Tvedestrand  near  Brevig  in  Norway, 
H^ahlun  in  Sweden,  Greenland,  Sibeiia^  North  America^  in  rolled 
pebbles  in  Ceylon. 

Cordierite  decompoaes  readilj.  At  Gloria  near  Bio  Janeiro 
it  ifl  found  unaltered^  dightly  decomposed,  and  converted  into  a 
sobttance  like  serpentine.  The  suDstanisea  which  have  been 
called  pinite,  gieseckite,  killinite,  &hlunite,  bonBdorffite,  esmar- 
kite,  aspaaiolite,  pyrargillite,  chloropbyllite,  gigantolite,  praseo- 
lite,  iberit^,  weissite,  oosite,  are  supposed  by  Dana,  Haidiuger, 
Blum,  liiochoff,  to  be  cordierite  which  Ixasi  been  more  or  less 
altered. 


ISO.  IDOCllASE  — Idocrase;  Phillips,  Ilauy.  Pyramidaler 
Granat ;  Mohs.    Idocras ;  Hausmaun,  Haidinger. 

Pynmidal.  010,001  cs  as^  9^ 

«  100,  c  001,  e  101,  ^  201,  m  110,  /  210,  h  310,  n  lis, 

y  11^  u  111,  w  aai,  t  ssi,  r  44i,  z  an,  o  48i,  «  aia,  t  an, 

^  411,  V  611. 
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6 

88 

88 

S8 
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CombinatioDi.  umak,  ema.<Xf^  ewmm.e 
eewna.,n.yAjtji,t^  cniomima^  camsufivorh/ma,  tmemsBwhiovt/mm. 
e  often  uneyeii  and  curved.  The  faces  a,  h^f,  m  striated  parallel  to 
their  intersections  with  each  other.  Cleavage,  a  not  very 
distinct ;  r,  less  diHtinct.  Fracture  imperfect  conchoidal,  uneven. 
Triinsparciit... translucent.  Lustre  vitreous,  inclining  tu  resi- 
nous. Various  sliades  of  gjeen  passing  into  yellow,  brown  and 
black.  Inclining  to  yellow  in  a  direction  perpcmlicular  to  c, 
and  to  green  in  directions  parallel  to  c.  In  a  varictv  from 
Piedmont  light  transmitU'd  throui^li  tlie  cr\'stal  parallel  to  c  is 
oil-i^'HM'u  when  polarized  in  a  plane  perpendicular  to  and 
grasa-green  when  polarized  in  a  plane  parallel  to  e*  Streak 

white.     H  =  6*6.     e  =:  8*35... 3*45. 

Before  the  blowpipe  melts  easily  with  intumescence  into  a 
yellowish-green  or  Drown  ^ass.  With  borax  and  salt  of  phos- 
phorus fbses  into  a  glass  coloured  by  iron;  with  the  latter 
yields  a  skeleton  of  silica.  Is  imperfectly  decomposed  by 
hydrochkxrio  acid.  After  fusion  completely  decomposed  by 
hydrochloric  acid  forming  a  jelly  of  siliok   Cyprine  ia  Had 
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mner  blowpipe  flame  melta  into  a  red  glass.  With  borax  fuses 
into  a  green  glass.   With  soda  yields  metallic  copper. 

According  to  Magnus  after  iusion  o  =  a*96.  According  to 
Tanrentrapp  fusion  reduces  q  from  8*346  to  8*989. 

Ca*Si'      AlSi,  a  portion  of  the  Ca  being  replaced  by  'iSg, 

and  Tiart  of  the  Ai  bv  f*. 
In  the  three  analyses  by  Hermann  the  quantities  of  oxygen 
in  the  bases     4  and  in  the  m  are  as  numbers  a,  a,  6  nearly. 

Analyses  of  idocrase  a  from  Egg  near  Ghristiansand,  h  from 
Cnklowa  in  the  Bauat^  c  from  Vesnrius,  d  from  Slatonst,  all 
by  Magnus,  e,/from  Slatoust  by  Yarrentrapp : — 

abed        ^  f 

Silica  37*06    38*58    37*36    37*18  37*35  37*64 

Ahimina     ....    17*70    80*06    88*53    18*11  17*88  17*99 

Lime  31'90    32*41     29*68    35*79  36*66  85*18 

Protoxide  of  iron  .  .  6-49  3*42  8*99  4*67  6*3i  6*45 
]Nriif,niesia     ....      4*64      2*99 1    ^.^^^      0*77      2*62      2  81 

ProtojL  of  manganese     o*50     o*oa  j  1*60     —  — 


Analyses  of  idocrase  j  from  YesuyiuSy  k  Srom  Piedmont^ 
•  from  tlio  valley  of  Sass,  all  by  Karsten,  h  from  Monsoni  by 
T.  Kobell,  I  from  G^knm  by  Benelius,  m  from  Frugard  by 
Ifl'ordenskiold  :— 


Silica  .... 
Alumina    •   .  . 
Bed  oxide  of  iron 
Protoxide  of  iron . 

Lime  

Magnesia 
Fh>tox.  of  manganese 


9 

37*50 
18*50 
6*85 

33*71 
3*10 
0*10 


3ir25 

18*10 

(»• 
4*30 

33*85 
8*70 
0*75 


38-40 
18*06 
0*90) 
3*10 
36*78 
1*50 
0*65 


h 

37Gi 
15*48 

6*48 
38*84 


? 

17  60 
5*85 

37*65 
8*58 
0*86) 


m 

38*63 
17*40 

3*90 
87*70 
10*60 

0*33 


Analyses  of  idocrase  u  Iroiu  a  place  to  the  east  of  Kongsberg 
by  Eaninielsberg,  o  from  the  Wilui  river  in  k:>ibt'ria,  a  =  3-37o, 
p  from  Aehmatownk  in  the  district  of  Slatoust,  o  =  3-lo,  q  Iruni 
Polakownk  in  tbe  district  of  Slatoust,  G  =  3*42,  all  by  Hermann, 
r  of  a  partially  decomposed  Tariety  from  Haslau  near  liiger 
by  Karsten,  %  from  Ala  by  v.  Kobell  :— 


Silica  

Alumina  .  •  • 
Bed  oxide  of  iron  • 


• 


n 

87*24 
16*80 
7*81 


0 

38*23 
14*32 
5*34 


V 

3702 
13*25 
718 


9. 
38*19 

1  f3o 


r 

39*70 
18*95 


9 

34*86 
80*71 


5*86      —  — 
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n 

O 

P 

r 

9 

— 

1-03 

060 

0-61 

2*90 

5-40 

33  60 

34-20 

30*43 

32  69 

526 

637 

379 

6*20 

0*60 

0-60 

210 

0'96 

0*23 

0 

0*70 

8*10 

Protoxide  of  iron  .  . 

Lime  

Magnesia  .... 
ProtoT.  (^f  Tnaiiganese 
Loss  hj  igmtioa  .  • 

A  green  or  blue  variety  from  Tellemarken  iii  -Norway 
(cyprine)  contains  some  osdde  of  copper. 

lu  attached  and  imbedded  crystals  and  ( I'lumnar  maascs. 

Is  found  oil  Monte  Somnia  in  blocks  of  dolomite,  at  the 
junction  of  tin'  rivers  Achtaragda  ;iiid  Wilui  near  the  Lake 
Baikal,  Slatoust  in  the  Ural,  1\  amtschatka,  Monzoni  in 
the  Fassathal,  Schwarzenstein  in  the  Ziiierthal,  Firudo  on 
St.  Gt>tthardt,  in  veins  in  serpentine  at  Testa  Chixunra  on  the 
Mussa  Alp  in  Piedmont,  at  Cbruitiania»  £lgg  near  Christianaaiid, 
and  Bouland  (the  blue  varietur,  cyprme)  in  Nom-ay,  ITa«kii 
near  Eger  in  Bohemia,  Orawitza  in  the  Banat  in  limealooc^ 
Gokiun  in  Sweden,  Erugard  in  Einlandy  manj  places  in  tlie 
P^neeSy  Auerbach  in  Baden,  Schwaoenberg  in  Sozovf, 
IClranelagh  in  Wicklow  and  the  cotmfy  of  "DooBgd  in  Iceboidy 
in  Spain,  and  in  Korth  America. 


187.  GARNET.— Garnet ;  Phillips.  Orenat;  Hany  Do* 
decaedrischer  Ghranat ;  Mohs.  Granat;  Hansmann,  Haidinger. 
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d  Oil,  e 

810,  II 

811,  S  88 

16,  6  861, 

U  641. 

ad 

90°  O' 

80**  62' 

xn 

1«^  47' 

nn' 

33  33 

ed 

18  26 

sa' 

30  42 

nn 

18  12 

m' 

84  6 

10  64 

dd' 

60  0 

na 

85  16 

19  0 

daf 

45  0 

mi 

80  0 

ua 

68  80 

dn 

64  44 

xd 

86  16 

mi 

10  6 

ed 

86  64 

wit 

88  61 

ndT 

16  64 
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y  i^L-o  i.y  Google 


OABNET. 


881 


FIG.  846. 


na.  847. 


710.  848. 


Ponns   and  conilniiatitniJ^.  n,  ad.,  dn,  due,  djis,  dnes, 

a  rough.  The  faces  n,  s  striated  parallel  to  their  intersectiou 
with  d  ;  d  striated  parallel  to  their  intersections  with  the  faces  a. 
Qeavage.  ohtained  with  difficulty.  Fracture  conchoidal, 
more  or  less  perfect... uneyen.  Transparent... opaque.  Lustre 
Titreoos  inclining  to  resinous,  fi  =  1789.  Bed,  brown,  yellow, 
wtdte,  green,  blaek.  Streak  white.. .grey,  k  =  8'6...7*8. 
»  =  8-1... 4-8. 

Before  the  blowpipe  melts  easily  into  a  glass,  which  when 
Ae  yariefy  contains  much  iron  is  hmd:  or  grey,  in  other  eases 
is  green  or  brown.   Sohible  in  borax  and  salt  of  phosphorus 

fiarming  a  glass  coloured  by  iron  or  manganese ;  with  the  latter 
leaves  a  skeleton  of  silica.  Imperfectly  soluble  in  hydrochloric 
acid.  After  fusion  is  easily  decomposed  by  hydrochloric  acid 
forming  a  jelly  of  silica. 

A  garnet  (o  =  8*6),  and  idocrase  (o  =  3*45),  wore  found 
by  Magnus  to  have  the  same  composition.  Alter  fusion  they 
had  the  same  lustre,  hardness  and  speciiic  gravity  (a  =  2*967) • 

Analyses  of  the  Tarieties  represented  nearly  by  the  formula 
cm*f  +  Aio,  H  =  8-6.. .7-0,  o  =:  8-44... 8*88.  Greyish, yellowish- 
white,  green  varieties  having  the  forms  n  (srossular),  a  from 
the  WUui  bv  Karsten,  h  from  the  Wilui,  c  from  Tellemarken, 
both  by  Troue-WachtmeiBter,  d  from  Slatoust,  a  =  8*604,  by 
Croft  ;  red  and  yellow  varieties  (essonite,  cinnamon  stone), 
e  from  Ceylon  by  Gmelin,  f  from  Malsjo  in  Wermland  by 
Af fv  edfion,  ^  Irom  Kimito  by  ^ordenskiold  :— 


Silica     .  • 
Alumina 
Bed  ox.  iitm 
Flrotoz.  iron 


Magni 
fh»toz.  man. 


a 

38*25 
IS-Sft 
7*88 

81-78 
8-40 
0-80 


h 

e 

d  e 

/ 

9 

40*68 

89*60 

88*86  40*01 

41*87 

41*91 

90-10 

91*90 

94*19  98*00 

90*.87 

94-08 

8-00 

9-00 
88-80 

—  8*87 

8*98 

7*09 

84-88 

87*18  80-87 

88*94 

94-78 

0*48 

8*18 

(potash  0-59)1 
(volatile  0*33)  j 

>  0*39 

0*99 
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Analyses  of  varieties  having  the  forms  a,  d,  n,  e,  h  reddish' 
yellow  garnet  from  St.  Gotthiu*dt  by  Karsten,  i,  bro^ish-red 
garnet  from  Friedberg  in  Silesia  by  Karsten,  k  reddisb-brown 
garnet  from  Yesunus  by  Tiolle-Wachtmeifiter ;  of  brown  garnet 
bavin the  forms  J,  n,  h  =  7*0,  o  =  3*429... 8''43S  (caiopbonite), 
I  from  Norway  by  Eichardson ;  of  black  inagnesian  garnet  oon* 
Bisting  principally  of  iii'ii*  +  Aia»  baying  tbe  forma  %  Hsr$ 
•..7'0,  G  ss  8*167,  m  from  Arendal  by  l^Ue- Wachtmeiater ;  of 
red... brown  manganesian  garnet  having  tbe  form  n,  h  =  7*0..* 
7*6,  o  =  8*666... a-776,  represented  by  tbe  formula  Hk'o.'  +^iist, 
8  large  portion  of  tbe  iti  being  replaced  by  Fe,  n  from  Nortli 
America  by  Seybert : — 

h        %  h 


Silica      .     .     .     •     .  37'82  36  65 

Alumina     ....  1970  18-76 

Bed  oxide  of  iron .    .  5  05  e  oi 

Lime   31*36  31*4^1 

Magnesia    ....  4*16  4*20 

Protoxide  of  iron ,    •  —  — 

Protox.  mangan.  .   .  0*16  1*70 


htm 

39  03     37  i}0  42  4i> 

13*46     14*40  22*47 
10*96     13*35  — 
81-66    27*80      R  53 

—        6'65  13*43 

8*66  — 

1*40  (h  1*00)  6*27 


n 

I8*0« 


14^ 


Bed  and  brown  rarieties,  transparent... tranaluoent  on  tbe 

edges,  having  tbe  faces  d,  n,  H  =  7*0... 7*6,  o  »  8"e6...4*e9, 

represented  nearly  by  the  formula  Fe'sV  -j-  Aisi  (almatiilinH.  , 
0  iroiii  the  ZilliTthal  by  Karsten,  p  from  Fahhiii  by  IIi8in;^er, 
q  iVoiu  (jarpeiiberg  iu  S^seJen  by  W.  AVachtnu'isttT,  r  iVoai 
Brena  in  Sudermanland  by  Bahr,  s  irom  the  Greiner  in  tba 
2iiilerthal9  t  from  liuugary,  both  by  t.  Kobell : — 

0       p       i  r 

89*68    80*66    89*48  87*16 
19'66 


80*88  19*80 


Silica  

Alumina   19*80 

Bed  oxide  of  iron .    .  —  — 

Protoxide  of  iron  .    .  34*06  39*08 

Lime   3*28  — 

Ma^^iiesia    ....  2*oo  — 

Protox.  mangan.  .    .  0*86  1  80     7*61     fl*i9     o  60  V49 

Analyses  of  a! iii;n uli iie  n  from  Ohlapian,  v  from  CireenlancL 
b*>Ui  l>y  ivarsten,  iv  truin  Eugso  iu  Sweden,  from  ilalland^^is  in 
8wed(Mi,  //  from  ITallandftftH,  z  from  New  i^ork,  ail  by  TroUo- 
"Wachtmeister : — 


24-82 
2*03 
3*69 
7*61 


37*66 

uoo 

2  03 
819 


9 

89*18 
81*06 

«*oo 

27-2S 
6*76 

0"60 


i 

40-M 
9O-01 

6-00 

32  ro 


SiUca  .   .   .  . 

Alumina .    .  . 
Protoxide  of  iron 
Lime .... 
Magnesia    .  . 
Protoz.  mangan. 


u 

m 

87*16 

89*86 

40*60 

41-00 

48*00 

4ra 

16*08 

80*60 

19*96 

8010 

81*00 

»v 

81*80 

84*86 

88*98 

88*81 

86*18 

0*86 

8*61 

1*60 

4*98 

10*16 

9*98 

6*04 

4*88 

0*80 

0*46 

6*69 

8-88 

VU 
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Annly?p^  of  the  varieties  of  garnet  represented  by  the  farmula 
da^ii'  +  ^siy  part  of  the  Cm  being  replaced  hj  Hg,  Pe^  iiii,  and 
part  of  the  #e  b j  ii ;  brown,  green,  yellow,  having  the  faces 
tf,  t,  H  =  7'0,  ch  =  S'S5.  .,s*S6  (aploroe),  a,  from  SaUa  in 
Sweden  by  Bredberg,  y  from  Lindbo  in  Westmanland  by  Hi- 
■ing«r ;  buck,  having  the  faces  n  nearly  opaque,  in  thin 
fragments  transhieent,  green  by  transmitted  light,  o  =  3-71... 
3'7i>  (melaiiite),  ^  from  Frascati  by  Vauquclin,  i  by  Karsteu, 
f  Irorn  iicaujeux  by  Ebelmeu  :— 

Silica  36*68    S67S    87*66    84*0    84*60  86*46 

Alnmina  7*68     S*78     —       6*4     4*66  2*06 

Bed  oxide  of  iron  .    .    28*18    86*83    81*86    86*6    8S'16  29*48 

lime   81*80    81*79    26*74    83*0    81*80  80*76 

Magnesia   1*96    12*44     —      —      0*66  0*06 

Frotox.  mangan.   .   .     —      —     7*40    —     —  o*28 
by  ign   —      —      —      —     —  0*90 


In  attached  and  imbedded  crystals,  eranular,  massive,  in 
granite,  gneiss,  mica  date,  chlorite  slate^  nomblende  rock|  ser- 
pentine, laya,  rarely  in  limestone. 

The  transparent  red  garnet  (almandine)  is  found  in  the  sand 
of  riTers  ana  in  aUaviiS  soil  in  Pegu,  Ceylon,  Hindostan,  the 
Brasfls;  in  Bohemia  in  alluTium  near  Collin,  in  gneiss  at 
Zbialau  and  many  places  near  Cznslaii.  Opaque  crystals  are 
found  in  the  Tyrol  iji  the  Octzthal  and  on  the  Greiner,  in 
Cariiithia,  Styria,  in  Switzerland  at  Airolo,  Canaria,  Maggia; 
Hungary,  Sweden,  Nonvay,  Seothnul  iSpain,  Greenland,  North 
America.  The  cninTnon  i^nrnet  is  Ibund  in  Saxony  at  Breiten- 
bninn,  "Ber£]r!]rieshulH  ],  Grcier,  Sehwarzenberg  ;  iti  Norwnv  at 
Dranimen  and  Arendal ;  in  Sweden  at  Broddbo,  I'lnbo,  Eahlun, 
Langbanshytta,  Finland,  in  the  Ban  at  at  Orawitza;  in  Hun- 
gary at  DooBchau  and  Bezbanya,  in  Stiria  at  Saldenhofen,  in 
the  Tyrol  at  Monsoni  in  Fassathal  and  Schneeberg ;  Moravia, 
Silesia,  Siberia ;  in  granular  limestone  at  Haslau  near  Eger  in 
Bohemia.  The  granular  brown  variety  (calophonite)  is  found 
at  Arendal  and  in  North  America ;  the  light  green  variety 
(groesnlar)  in  serpentine  with  idocraae  on  the  river  Wilui  in 
Sismtschatka ;  the  black  variety  (mehnite)  in  volcanic  rocks  on 
Monte  Somma  in  matter  ejected  hj  Yesuvius,  Fraacati,  Aibano 
near  Bome,  the  Breisgau  ;  in  beds  in  the  older  rocks  at  Arendal 
in  Norway;  in  granular  limestone  in  the  Pic  d'Ereslids  near 
Bareges  in  tlie  Pyrenees.  The  honey-yellow  garnet  (topaz- 
olite)  in  veins  in  serpentine  on  the  Mussa  Alp  in  Piedmont. 
The  reddish-yellow  garnet  (ehsonite)  in  Ceylon,  Egypt,  Pargas 
in  Finland,  the  Mussa  Alp  in  Piedmont. 

Pyrope  appears  to  be  a  variety  of  garnet  having  the  lorms 
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o,  dy  in  which,  according  to  Moberg,  protoxide  of  c  lirome  forms 
part  of  the  base  b.  The  faces  a  convex  and  rough.  Ko 
cleavage  obeerrable.  Fracture  conchoidal.  Transparent... 
semi-transparent.  Lustre  TitreouB.  /ii  =  r79S.  I^rk  1^ 
cinth-red...  blood-red.    H  =  7*6.    o  =  8*090... S'78. 

When  heated  becomes  black  and  opaque ;  on  cooling  jd- 
lowiflh  and  then  red.  Fumble  with  diffieultj  before  the  blov- 
pipe  into  a  bhu^  glass*  Witii  borax  and  salt  of  pliosdbanii 
melts  into  a  chrome-green  glass.  After  fusion  is  partially  de* 
composed  by  h  jdrocUoric  acid.  In  powder,  when  lieated  widi 
access  of  air,  becomes  brick-ied.   Not  acted  upon  hy  acids. 

Analyses  of  pyrope  a  from  Meronits  in  Bohemia  by  Troflfr- 
Wachtmeister,  b  from  the  Stiefeiberg  in  Bohemia  by  t.  Kobd, 
e  from  Bohemia  by  Moberg : — 


a  h  e 

Silica   43-70  42*08  41*55 

Aliiniiua   22*40  2000  .  22*S5 

lir (I  oxide  of  iron     ♦    •    .    .     —  1*51  — 

Protoxide  of  iron  .....  11*48  9*10  9^ 

Lime                                             6*72  1*99  62* 

Magnesia  5*60  10*20  isoo 

Protoxide  of  manganese    .    .    d*68  Um    0*32  2**i 

Or^  S'6S  Or      Sd  Cr  41S 


In  indistinct  crystals ;  usually  in  rounded  prriins. 

Is  found  in  serpentine  at  Zr>blitz  and  Grcili  iidorf  in  Saxony, 
in  boulders  and  aliuviuni  m  Bohemia  at  Merouitz,  Gritschm, 
Bowenakoy  Neu  Pakk%  Podsediitz,  Trziblitz ;  abo  in  Ceyion. 

188.  TTWABOWITR— Vwamrit ;  Mobs,  Haaamann,  Bai- 
dinger. 

Cubic. 

d  oil.  Tie.  S4e. 

Fracture  imperfect  conchoidaly  splin- 
teiy.  Tranalucent... translucent  on  the 
edges.  Lustre  Titreous.  Emerald-green. 
Stnak  greenish-white.    K  =s  7*5. ..8^ 

0  =  8*4184. 

Infusible  before  the  blowpipe.  With 
borax  mdts  slowly  into  a  transparait 
chrome-green  glass. 

Ca'Si*  +  4^rSi,  part  of  the  Ca  being  replaced  by  Fe^  Mg. 
jHud  part;0Ctiie  ^SroyijL 
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Analyses  a  by  KjomooiBiif  b  by  A«  £rdmjum»  c  by  Damour :— 


A 

V 

36*93 

36'57 

AluTnina  .... 

6*88 

6*68 

•  6*25 

Uxido  ot  chrome 

.  22'54 

21*84 

23  45 

JKed  oxide  oi  irou  • 

1*96 

Protoxide  of  iron  . 

2*44 

81*63 

83*22 

1*64 

Water  

In  attached  crystals  and  massive. 

I8  found  at  kSaiauovs  bkaja  utai'  Bi;36erjsk  and  at  Kyacbtiuisk 
in  the  Ural. 

189.  EVCLASE.— Eoelaae ;  Phillips,  Hauj.  Frismatischer 
Smaragd ;  Mohs.   Eakka ;  Hftasmami,  Haidiuger. 

Oblique.  ioi,iooss4a^  17" ;  111,010=176^  68''6 ;  101,001=21^  6o'. 

a  100,  b  010,  c  001,  V  012,  7n  loi,  s  110,  I  820, 
k  210,  ^  430,  d  111,  «  111,  /  131,  C  331,  0  121,  r  ill, 
i*    aai|  •  341. 
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Coiiiblnation'^.  ahshfr.n,  ankf i^i.,n.e,  cdfenoriukhh,  ilrcnoui- 
hlsh,  c</J('noriu/i  / Thv  faces  in  the  zone  ah  atriated  parallel 
to  tlu'ir  iiitcTscct  ions  witli  vixch  other.  Cleavage,  very  per- 
fect and  easily  obtained  ;  7n,  a  less  distinct.  IVaeture  con- 
choidal.  Transparent . . . semi-transparent.  Lustre  vitreous, 
B  s=  1*668,  i'64d.  Green,  jelloW|  blue|  Terj  pale,  btiedk 
white.    H  =  7*6.    o  —  30... 3*1. 

When  heated  strongly  before  the  blowpipe  intuTiK  ^^eo'^  and, 
in  thin  splinters,  melts  into  n  \n  hite  enamel.  l>iflaolTea  in 
borax  and.  salt  of  phoaphonu  with  intumescence.  Is  not  acted 
upon  by  acids. 

AlBi*  +  aG'Si,  silica  48*68,  slumina  88*40,  glndne  88*99. 

Analysis  by  Berzelius  :— 

Silica   48-88 

Alumina   80*56 

Bed  oxide  of  iron  .   .  8*88 

Glucine   81*78 

Oxide  of  tin     ...  070 

In  attached  and  isolated  crystals. 

Is  found  in  chlorite  slate  at  Boa  Vista  and  Capao  near  YiDa- 
Bica  in  the  Brazils,  imbedded  in  mica  and  fluor  at  Trumbull  in 
Connecticut^  Peru,  and  is  said  to  hare  been  found  in  Siberia 
near  the  BaUud. 

The  forms  of  euclase  are  frequently  hemihedral.  It  has  been 
supposed  that  they  ai*e  always  hemihedral.  In  a  ervstal  in  the 
]1  uiniaM  collect  ion  in  Cambridge  corresponding  Ikcea  occur  uu 
both  sides  of  the  zone  anw, 

190.  EMEBALD.— Beryl,  Emerald;  PhilUps.  Emeraude; 
Hauy.  Dirhomboedrischer  Srnamgd  {  Mohs.  Smaragd}  Haus- 
mann,  Haidinger. 

Bbombohedral.   100,iii  s  44^  ss'. 

0  111,  a  Oil,  h  2TT,  h  iivl,  r  loo,  122,  p  120, 
n  251,  it  IfiT^  8  17  ii,  g  411,  6  11  4^  P  041,  832, 
W   038,  887. 
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CombixiatioilS.  oa,  oab,  oap^  oarr^ ,  oaprr.Uf  oab.  rr^  .p,  oaprr^ uw^^ 
oapnrr^m^Tww^,  The  faces  a,  h  striatea  parallel  to  their  inter- 
aectuma  with  each  other.  Cleavage.  Of  a;  a  usnallj  intep- 
rupted.  Fraeture  condioidal..  .  uneyen.  Tranaparent « •  •  trans* 
lucent.  Lustre  vitreona.  b  ss  1*686.  Doable  refiraction  yery 
feeble.  Oreen  in  the  Tsriety  called  emerald ;  coloiir]esB»  blue, 
yellow,  red,  in  the  Timeties  called  beiyl.  Streak  white.  H  =  7'6 

...8'0.     O  =  207...275. 

Befort^  the  bluwp4>o  melts  with  dilHcull y  on  the  ed^es  into  an 
(ipacjiie  blebby  glass.  AVith  borax  melts  into  a  transparent 
loiuui  U'Ss  j^lass.  The  chrome-frri^n  Tarioty  melts  into  a  pale 
;^''nM"n  Lrl(»biilo.  In  salt  of  phosphorus  di>bi)l\  cs  nlowly  without 
leaving  a  skeleton  of  silica,  and  forms  a  globule  which  is  opa- 
Joricent  when  cold.  AVith  soda  fuses  mfo  a  clear  and  eolonrlcss 
bead.  AVith  tluor  melts  into  a  globule  which  is  coiourleflft 
while  hot,  and  opaque  and  of  a  pale  green  colour  when  cold. 

•  •    •  •  .    •  • 

AlSi'  +  8GSi,  silica  67*44,  ahunina  18'71,  glndne  18*86* 

Analyses  of  emerald  a  fipom  Pern  by  Klaproth,  h  by  Yauqne- 
liii,  of  beryl  c  from  Siberia  by  Eliyroth,  d  from  Siberia  by 
Da  Menil,  e  from  Siberia  by  Thomsony  /  from  Possum  by 


i^ilica  

j-XJumina  •  •  • 
Glucin©  .... 
Bed  oxide  of  iron  , 

Lune  

Oxide  cfdiiome  « 


a 

68o0 
16*75 
18'60 
1*00 
0-25 
0*80 


61-10 
ll'OO 
1300 

2'o0 
8*60 


e 

10-76 
16-60 
0*00 


67  00 
16-60 
14*60 
1*00 
0*60 


e 

66 -8(5 
18-41 
12-64 
800 


/ 

07  1)0 
19-64 
12*66 
0-63 
018 


888 


Analyses  of  horyl  g  from  Broddbo  by  Beraelius,  h  from 
Broddbo  by  C.  Gmelin,  t  firom  Somero  in  Finland,  k  from 
Tamela  in  Finland,  both  by  Mobefg,  I  from  Limoges  bj 
Ghndin^  m  from  America  by  Schlieper 


Silica.    •    •  • 
Alumina     .  . 
Glucine  .    .  • 
Eed  oxide  of  iron 
Tantalic  acid  . 


g  %  %        h        I  m 

68*35  69  70  67'36  60  t?2  CT  oi  e9'6l 

17*60  16*83  16*46  16*51  17*63  14*48 

18*18  18*80  1876  18*78  18*61  16*41 

0*78  0*84  1*60  8-08  Gaelic  1*84 

0*78  —  0*88  0*10     —  — 


In  attached  and  imbedded  OTstalSy  in  broken  ayBtala  and 

pe"fi^]r's  in  alluvium. 

The  emerald-greon  Tarictiee  (emerald)  are  found  at  ^fozo  to 
the  north  of  Siuita  F6  di  Bogota  in  Peru,  in  Upper  Egypt  on 
the  mountain  Zabareh,  on  the  river  Takowma  near  Biaeenk  in 
Siberia^  in  miea  date  in  Heuhaehthal  in  fialzboig,  at  Kjerringoe 
in  Norway.  The  other  varietiea  (beryl)  aie  fonnd  at  Ehien* 
fiiedersdorf  in  Saxony  and  Schladcenwald  in  Bohemia  in  tin 
veins,  Eabenstein  and  Zwieeel  in  Bararia,  the  Batiihaaeber^  in 
Salzbur<^,  in  Klba,  Limoj^es  in  France,  Gallicia,  Satersben;  iiea: 
Fossum,  and  Berbie  near  Fredrikshald  inNorwav  ;  Lalaret  and 
JinKldlui  near  I'alilun  in  Sweden,  Tammela  in  Finland,  at 
Adun-Tsehilon  and  ^lurHinsk  in  JSiberia,  the  Ti^eretz  Tnouiitaiiia 
in  the  Altai,  in  Xortli  America  at  Koyalston  and  (iu»heii  in 
Massae'husetts,  Bowteubam  in  Maine,  Iladtlam  and  Monroe  in 
CouTH'cticut,  Aewoi'th  in  New  Hampshire,  Chester  in  P«  nnsTl- 
vania,  G-reenviUe  and  Abbeville  in  South  Carolina,  n<^'ar  Ame- 
ricana on  the  Eio  St.  Mattheo  in  the  Brauk  \  in  the 
mountains  in  Ireland,  and  in  Aberdeenshire. 


191.  PRENAKITE.— Phenakite  ;  Dufrenoy.  Eliomboe- 
drischea  Smaragd;  Moha.   Phraiakit;  HauBmann^  Haidinger. 

BhombohedraL   100,111  s  87®  lo'. 

a    OlT,    })    2ll,    h    3l2,    r    100,   z    Tss,    e    oil,  /  111. 

p  021,  t  031,  \  031,  a  02T,  w  211,  y  3li,  *  I8i.  f 
are  frequently  hemihedral  with  indinea  fiwea ;  hemi* 
hedral  with  parallel  &oe8. 


u 

10^ 

64' 

zh 

127^ 

19' 

ta 

78^ 

68" 

80 

0 

148 

44 

78 

88 

60 

0 

88 

88 

80 

0 

68 

41 

ha 

88 

8 

86 

88 

110 

68 

68 

80 

48 

80 

y  i^L-o  i.y  Google 


839 


PIG.  365.  ri(i.  356.  FIG.  367. 


Combinations,  ra,  pa,  rpb^  erab,  «jp/,  ffa^jtA//^  tzepantv^Jb. 
Twins.  Twin-face  6.  deavage.  r,  0,  not  yerj  distinct.  Frao- 
ture  conchoi(ial...nne7en.  Transparent... tranducent.  Lustre 
TitreoQB.  Colourless,  yellow,  brown,  h  s  7*6. ..8*0.  e  = 
9*06... a*o. 

infusible  befim  the  blowpipe.  With  borax  melts  slowlj 
into  a  clear  glass.    Dissolves  slowly  in  salt  of  phosphorus  lear- 

in;^  a  skeleton  of  silica.  With  a  little  soda  melts  into  a  white 
!)»'aJ,  with  more  soda  intumesces  and  becomes  iufusible.  With 
Holutiou  of  cobalt  takes  a  blueish-grey  colour.  Insoluble  in 
acids. 

G'bi,  bilica  64*90,  glucine  45  10. 

Analyses  of  pbenaikite  0  from  the  TJxal  by  HartwaD,  t  from 
Pramont  by  Bischof : — 

a  h 

Silica  6614  64*40 

Glucine   44*47  46*57 

lame  and  magnesia  •   .   •   •  0*10 

Digitized  b> 
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In  en  stals ;  mAsmTe, 

Is  found  with  quartz  in  brown  iron  ore  in  the  Upper 
Breuschthal  near  Fnunont  in  Aisace,  with  emerald  and  dujio* 
beryl  in  mica  slate  at  Takowaja  85  wersta  east  of  TT^tltMiiiMiu 
burg,  with  green  felspar  and  topaz,  in  granite  yeina  in  tiieSmeii 
mountains  in  Siberia. 


192.  ZIECON.  — Zircon;  PhiUips,  Hauy.  Ppamidaior 
•Zirkon ;  Mohs.   Zircon;  Hausmann,  Haidinger. 


Pyramidal.    loi,ooi  =  82°  88'. 

a  100,  0  101,  m  110,  p  111,  9 

^    411,  Z  611. 


881y    U    331,    X  311| 
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Forms  and  combinations.  /?,  pnty  pa,  pxma,  pvwa,  pjrum, 
pxui/ia,  pvxmna,  epxyma,  epxyzma.  The  faoes  e  rou*^h,  a  fre- 
quently rough  and  uneven.  Cleavage,  p^  m,  vi  more  distinct 
than  />,  yet  neither  very  perfect.  Fracture  coiu  lioidal . . .  uneven. 
Transparent... translucent  on  the  edges.  Lustre  vitreouf*,  in- 
clining more  or  less  to  adamantine,  /i  =  rooi,  =  2  ois. 
Bed,  brown,  ycdlow,  grey,  green,  white.  Streak  white,  a  = 
7-6.    a  =  4*0.. .6*7. 

Phosphoresces  and  loses  its  colour  when  heated.  Its  spedBc 
gravity  is  at  the  same  time  slightly  increased.  Infusible  Defore 
the  blowpipe.  Soluble  with  diiEeulty  in  borax.  Insoluble  in 
salt  of  phosphorus.  Ftatially  decomposed  by  digestion  m  wir^ 
pburic  add. 

ZrS,  silica  88-i2y  Diconia  66'88. 
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Analyses  of  zircon  a  from  Priedrichswam,  h  from  the  nortbem 
Circaxs  hj  Klaproth,  c  horn  C'ejlon  bj  Yauquelin,  d  from  Ex- 
p«fllj  by  Bewelius,  e  from  North  Carolina  by  Vanuxem,  /  zu> 
G01I9  a  B  4*615,  by  Hennebergy  ^  from  Litehfield  in  Maine, 
e  a  4  %  by  Gibbs;— 

a     b      d       d       e       f  y 

Silica   88    88*6    88-6    88'i8    88*08    88*86  86*80 

2SlO0nia  •    ...    86    66*6    66*6    67*16    67*07    64*81  68*66 

Bed  ox.  of  iron  •  .  1  1*6  8*0  —  —  1*66  o*7ir 
Lime  —  —     —     —      —     0*88  — 

In  attadied  and  imbedded  ciyBtala^  eapeeially  in  gneiss, 
granite  and  basaltic  rocks,  in  matter  ejected  by  Yolcanoes,  in 
aQuTinm  and  in  the  sand  of  rivers,  with  other  gems  and  with 
gold. 

Is  found  abundantly  in  syenite  along  Uie  Christianiafjord 
from  Staviim  to  Hackedalen  in  Norway,  in  the  niiasc  ite  of  the 
Ilinen  mountains,  especially  in  the  neighbourhood  of  lake 
liiiiL'ii  near  Miask  in  Siberia,  in  granite  or  gneiss  in  New 
Jersey,  New  York,  Sweden,  Scalpay  in  the  island  of  Harris, 
Xitiksut  in  Greenland,  Meissen,  in  boulders  ofsyt^niteat  Assuan 
in  Upper  Eg}'pt,  on  the  Saualp  ni  Larinthia  in  a  bed  of  (juartz, 
ealcite  and  epidote  in  gneiss,  in  basalt  at  Unkel  and  the  Sie- 
bengebirge  on  the  Bhine,  in  basaltic  conglomerate  at  Habichts- 
waid  near  Caasel;  in  amygdaloid  at  Expailly  near  Pay  in 
France,  and  at  Yicenza  in  ItaLy,  near  the  lake  of  Laach,  and  in 
pale  blue  dystals,  which  were  first  sent  to  this  country  as 
seagonite,  at  the  foot  of  Vesuvius  in  ejected  volcanic  rocks. 
In  iaolatod  crystaLi  in  alluvium  in  Ceylon  and  many  other 
places  in  the  East  Indies,  Expailly  in  Srance,  at  Zdblitz,  Pod- 
aedlitz  and  the  Iserwiese  in  Bohemia^  at  Hohenstein  and 
Sebnits  in  Saxony,  with  gold  in  sand  at  OUapian  and  Muska 
in  Trans>'lYania,  in  the  Ural  and  in  Ck>lumbia. 

According  to  Svanberg  the  earth  in  zircon  is  composed  of 
zircoiiia  and  nona  in  differeuL  ])roportions.  Hence  the  varia- 
tions of  specific  gravity  and  hardness  in  crystal  ut'  zircon  from 
dilicTCiU  It  realities.  Zircon  tVoui  Stockholm,  for  exauiple,  is  not 
so  hard  as  zircon  from  other  plaees,  and  its  specific  cfravity  is 
only  4  03.  Noria  is  supposed  to  occur  principally,  though  not 
excluaiYelyy  in  zircon  lirom  Norway. 


193.  TOURMALTXE.— Tourraalbe;  Phillips, Hauy.  Bhom^ 
"boedrischer  Tuiinaim  j  Mohs.  Turmalin  i  lluusmann,  Hai- 
diuger. 

Bhombohedral.   100,111  =  s7®  80'. 

Q  8 


U2 


8ILICATS8. 


O  111,  a  oil,  b  211,  h  312,  I  413,  e  on,  r  irx..  *  Til, 
y  3lT,  t/?  l33,  2J  322,  <7  031,  t  021,  W  U3l'.  211,  V  122. 
The  t;  )rm8  Oy  e,  y,  ^,  f#,  ^,  A,  h,  I  are  usually  hemibedrai 
with  melined  fiEices.  *t  to,  t,  u,  q  iH 
ciyBtalf  aad  o,  ^  on  the  opposite  en<L 

Fia.  360. 
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Combinations.  Black  tourmaline.  iV,  oAV,  ^'r/,  oB'rt^ 
mbro'd,  ob'r^i^,  abWy",  abWh%  ab^b're\^  o'aFbre\  abbk'rte^ 
Brown  tourmaline.  o^all/lCVrextsi/z'u'vq*  (Yieeu  tourmaline. 
o'ars'j  o' at  res  J  oaVreH'x.  Ked  tourmaline,  ab're'',  oab^re^ 
oabVe\  dabVlfy  o'obVe\  The  fisMe  o'  bright,  o'  duU.  In  %l 
868,  864,  which  lepresont  the  oppoaile  ends  of  tlie  mmm 
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ciyatals,  0  is  bright  in  363  and  dull  in  S64.  AVlien  all  the 
fiwee  of  r  occur,  tkoee  of  /  are  striated  paraUel  to  their  inter- 
aeetions  with  thoee  of  ^,  the  faces  oi  are  smooth,  b,  a,  hjl 
nre  stmited  parallel  to  their  interaections  with  each  other. 
When  all  the  faces  of  k  oceuTy  those  of  are  usually  larger 
than  tibooe  of  b\  Cleavage.  r»  #  imperfeet.  Fraeture  imper- 
iect  oonchoidal..  .uneven,  nansparent, .  .almost  opaque.  Less 
fansparont  in  tiie  directum  cf  the  axis  than  perpendicular  to  it. 
Losfere  ntreous.  For  light  conre^nding  to  Eraunhofer's  line  d, 
/I  ^  fx  =  I'Sisa.   in  the  eolonrod  varietiee  of  tourma- 

hne  ^  ordinary  ray  is  almost  entirely  absorbed.  Colourless, 
gT(\v.  yellow,  green,  blue,  red,  brown,  black.  I  ho  ^aiiie  indi- 
vidual sometimes  exhibits  different  colours.  The  colour  seen 
by  transmitted  light  in  the  direction  of  the  axis,  is  sometimes 
different  from  the  (iiIimu'  yeen  in  a  direction  perpendicular  to 
the  a\i^.  Thus  some  crystak  are  yrllnwish -brown  in  the 
direction  of  the  axis,  asparagus-green  in  a  direction  perpen- 
dicular to  the  axis,  or  purple  in  the  direction  ot*  the  axis,  blue 
in  a  direction  perpendicular  to  the  axis.  Several  of  the  tour- 
malines examined  hj  Hammekberg  were  found  to  exliibit 
pfeoehroiam.  Colunin  o  shows  the  colour  by  transmitted  light 
polarised  in  a  plane  parallel  to  the  axis  of  the  rhombohedron, 
eohmin  k  the  colour  by  transmitted  light  polansed  in  n  plane 
peipendicular  to  the  axis  :— 


YelL-br.,Wincliachkappel 
Srown,  Orfbrd 
Blai^  CTreenland  • 
Black,  Snarum 

Black,  Unity   .  . 
Blue k,  A 1  i'lbaschka 
Black,  Saar  . 
IMack,  Langenbielau  . 
Bill  -black,  Sarapulsk 
Gruen,  Elba     •  , 
(  Jreeu,  Brazds 
Green,  Chesteifidd  *. 
Bed,  Elba  .... 


Br.*yellow. 
Dark  br.-vellow. 
Deep  gr.-olue. 
Oreen. 
Blue. 

Bright  blue. 
Bri;^ht  blue. 
Dark  blue. 
Deep  blue. 
Pale  green. 
Yellowish-brown. 
Dark  bl. -green. 
Pale  red. 


Yellow. 

Light  hr.-f  ellow. 
B^dish-brown. 
Beddish-brown. 
Beddish-brown. 

Beddish-brown. 
Il<'ildish-l)r()wu. 
Keddiiih-brown. 
Pale  blue. 
Very  pale  green. 
Od-green. 
Light  bl. -green. 
Very  pale  red. 


Streak  white.  H  =  7*0... 7*6.  G  =  8*0.. .3"8.  Pvrof lectric. 
IV bile  cooling,  the  extremity  of  the  cxystal,  on  which  the  faces 
of  the  hemihedral  form  /  occur,  acquires  yitreous  electricity ; 
and  the  extremity  on  whidi  the  faces  of  the  hemihedral  form  e' 
acquires  resinous  electricity.    The  end  on  which  the 


half  form  /  t^ppearSi  ia  the  antilogous  pole  \  and  the  end  on 
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wbich  the  half  form  ^pean,  the  analogous  pole.  Gene- 
rally, but  not  invariablj,  the  former  is  the  end  at  which  the 

cdi^es  i'orniccl  bv  the  faces  r  are  directed  towards  the  faces  of 
the  hemihedral  form  b\  as  in  lig.  361  ;  the  hitter  that  at  whion 
the  edges  formed  by  the  intersectious  of  the  fa**e8  of  r  an 
directed  to  the  intersections  of  the  faces,  as  in  fig.  362 ;  figs. 
861,  302,  representing  the  opposite  end-  of  the  siinw  crystal. 

Before  the  blowpipe  black  tourmaline  from  Karingbricka 
melts  with  intnraesccnee,  and  with  borax  and  salt  of  pho^j)h()rua 
yields  the  reactions  of  iron  and  sdica ;  tourmaline  fnnn  Buvey 
melts  into  a  black  slag.  The  red  and  light  green  tourmalines 
containing  lithia  and  soda  intumeace,  but  do  not  melt.  With 
Boda  they  yield  the  reaction  of  manganeee.  With  flaor  sp^ 
and  bisuiphate  of  potash  they  all  impart  a  green  colour  to  the 
iiame.  After  fuaion,  but  not  before,  ia  almost  oompletelj 
deoompoaed  by  concentrated  sulphuzio  add. 

Analyses  by  Rammelsberg  of  yellow  and  brown  tourmidina 

containing  but  little  ii*on  and  the  largest  quantity  of  magnesia, 
and  in  which  the  proportions  of  oxygen  in  the  bases  K,  b  and 
the  acids,  are  nearly  as  tlie  naiubers  1,  3,  5.  a  from  Gouver- 
nenr  in  New  York,  0  from  W  indisch-Kappel  in  Carinthia,  c  from 
Eibenstoek  in  Saxony,  d  from  ( )i  lord  in  ^  ew  liamp^lnro,  e  trom 
Moxiroe  in  Connecticut, /Irom  the  Zillerthal  in  the  Tyrol; — 


a        h        e  d        e  / 

a   8*049  3  086  a  osi  a  oes  a  oea  a  oM 

nuorine      ....     8*26  S'lO  m  S*60     2*88  S*CO 

Phosphoric  acid    .    .  trace  o*ia  —  0'24  — 

Silica   88'86  88*08  87*88  88*88  89'0l  37^4 

Boraeic  acid     .    .     .      8'2f>  9*89  8*88  9'86      9  04  S'oS 

Alumma   3132  34*21  30*86  33*15  31  18  33mM 

Ked  oxide  of  iron  .    .      1*27  1*43  4-86  3*07      a'44  2'7!? 

Protoxide  of  iron  .    .     —  —  —  0'12     o  m     o  s: 

Magnesia    ....  14*80  11*22  11*62  lu  jjD     5)  00  lo  u 

Lime  1'60  0  61  0*88  0*77      1  «1      0  9^ 

Soda   1*28  2*37  '2*27  1  1*»2  2U 

Potash    .....      0*26  0*47  0*80  J  0  44  0-87 


In  analysis  b  the  ^  contains  Ma. 

Analyses  of  black  tourmaline  containing  a  mean  proportion 
of  iron  and  inagnesin,  and  in  whieh  the  proportions  of  oxygen 
in  the  bases  r,  it  and  in  the  acids  are  nearly  as  the  numbers 
1,  4,  0.  from  Gothaab  in  Greenland,  h  from  Texas*  in  Lan- 
caster  County,  Pcnnsyivania,  i  £rom  St.  Gx>tthardty  k  irom 
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Havredal  near  Kngeroe  in  Norway,  /  from  BamfosBen  near 
Snarum  in  Norway,  m  from  Haddam  in  Connecticut,  n  fiom 
Uaddam,  having  the  appearance  of  being  slightly  decomposed, 
0  from  Unitj  in  New  Hampshire :— 


9 

h 

f 

h 

8-048 

8*066 

8*107 

2'36 

2*33 

210 

Phosphoric  ac  id     .  . 

.    .  oil 

0*20 

0*24 

silica  «    •    •    •    •  • 

.    •  3770 

38*45 

38  00 

37-11 

8  48 

8*99 

8*78 

Alumina  

•     •  34*53 

34*60 

32*28 

81*26 

Red  oxide  of  iron  .  , 

.     .  4-63 

3*31 

6'36 

7*57 

Protoxide  of  iron  •  • 

.     .  0-25 

(Ma  0  09) 

1*51 

0*77 

9*11 

727 

9*43 

1   1  init  A 

0*71 

1*81 

0*80 

2*00 

1*48 

1*78 

0'78 

0*88 

0*82 

m 
I 

m 

n 

0 

8*136 

3132 

3192 

1*78 

1*96 

1*69 

PhoaoKorus  acid. 

.    •  87*22 

87*60 

86*66 

Aa*!ia 

Boncic  acid     .   .   •  . 

.  870 

7-84 

4*87 

6*94 

80*87 

82*46 

80*44 

Ked  oxide  of  iron  .    •  . 

.  11*46 

8*81 

11*08 

18*08 

Ph3toxide  of  iron  •   .  , 

0*86 

1-06 

0*60 

2*88 

Miagiiefiia  

8-60 

8*61 

6-32 

1-61 

1*80 

102 

1*60  1 

2*28 

1*94 

Potash  

0*73  i 

Analyses  of  the  blackest  tourmaline,  with  the  h]r<^a'8t  pro- 
portijiri  of  iron  and  the  smallest  of  magnesia,  in  wliich  the 
proportions  of  oxygon  in  the  bases  r  and  in  the  acids  are 
nearly  as  the  numbers  i,  6,  8,  j>  from  Bovey  Tracy  in  Devon- 
shire,  q  from  Alabaschka  near  Mursinsk  in  the  Ural,  r  from 
Sonnenberg  near  Andreasberg  in  the  Uars^  8  from  Saar  in 
Moravia,  t  from  Langenbielau  in  Silesia,  u  from  Knunmau 
in  Bohemia : — 

p       q       r        9      t  u 

Q  8'206    8*228    8*248    3  181    3  162    8  186 

Fluorine      ....      1*49      l-64      1*64      1*80      1*48  190 

Q  5 
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fboBplKttic  aeid  .   .  o*i9  —  o*is  tnee  tnce  — 

Silica   87  00  35  71  86*61  36*82  87*34  88*i3 

Boracic  utid     .     .     .  7*0C  8"00  7*()2  8  70  7*62  8*6« 

Allliniiia .....  33  09  3  f  iO  32  92  35-60  33-9"  34 

Bed  oxide  of  iron  .    •  9*33  7'6l  813  t>  67  lu*77  »*»8 

Protoxide  of  iron  .    .  6"19  8  dO  7'fi8  1*95  \  u 

Protox.  of  manganese  —  —  o*ii  —  —  — 

Mafynesift    «...  2*68  176  078  1'66  3*66  3*84 

Lime  O  oO  0*86  0*72  0*81  0  62  0*44 

Soda  1*39  1*02  1*36  0-98  1113  l'3t> 

Potaah   0*66  0*47  0*66  0*00  O-SS  O'iO 


111  analysis  t  the  red  oxide  of  iron  contains  i;kiine  oxide  of 
manganese. 

Analyses  of  dark  Yiolet,  blue,  green  tourmaline  generally  con- 
taining lithia  and  iron  along  with  manganese,  and  in  which  the 
proportions  of  oxygen  in  the  bases  s  &nd  in  the  acids  aie 
nearly  as  the  numbers  1,  9,  12,  9  blue,  from  Sarapuhlk  near 
Mursinsk,  to  yiolet,  from  Elba,  d?  green,  from  Elba^  y  giMBi, 
from  Paris  in  the  state  of  Maine,  z  green,  from  the  Brasfls, 
a  green,  from  Chesterfield  in  Massachusetts : — 


V         w        »       f        z  u 

G   3  162  2*942  3*112  3  069  3  107  9*106 

Pluorine    ....  1*76       S'OO  S*86     S*00     2*09  a*10 

Phosphorio  acid .   .  0*06      —      —      —  traoea  — 

Silica   88-80  86-71  88-18  88-47  88-66  40rS8 

Boiacicacid  .    .    •  8*88       7*11  7*68     7*68     7*90  7*78 

Alumina    ....  86*17  86*00  89-18  40-88  88*40  88*00 

Bed  oxide  of  iron    .  6*86      7*14  8*14    8*08    6*18  a*6i 

Oxide  of  manganese  8*71  (mb  6*69  4*86    1*66    0^78)  o*8o 

Protoxide  of  iron  3*84      —      —      —      8*00  8*80 

Magnesia  ....  0*68      2*30  l*oo     I  2i     0*73  o*8o 

Lime   0*27        0  80  0*84      0*88      1*14  0*81 

Sodil   237        2  04  2-40      236       237  2*09 

Lithia  —          —  074      1*47      1*20  0*20 

Potash   0*33       0*38  0*34      0*36      0*37  0*64 


Analyses  of  red  tourmaline  containing  lithia  but  no  iron,  in 
which  the  proportions  of  the  oxygen  in  the  bases  ft  n  i !  in 
the  acids  are  nearly  as  the  numbers  l,  12,  ir>,  p  from  £lb% 
y  from  Paris  in  Mame,  h  from  Schaitansk  in  the  Ural^  t  fron 
Bosena  in  MQrayi%  probably  decomposed:— 
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B   8*0S9 

Fluorine  2'4l 

Phosphoric  acid    .    .    •     o  io 

Silicn   8927 

I^onicie  acid     ....      7  87 

Alumina   4411 

Oxide  of  numganeee  •   •     o  «  i 

Magnesia  0*78 

Lime  — 

Soda  S'oo 

lithia  1*89 

Potasli  1*80 


y 

i 

t 

8-019 

8*068 

9*988 

U  £<e 

oo  uO 

A1  *1  A 

O'OO 

#  vl 

O  OO 

4  a  15 

41  o3 

i  XJi 

U  oi 

U  OA 

0 

8*80 

1*87 

1*87 

1*17 

0*48 

0*41 

0*88 

0-81 

9*17 

Occurs  in  attached  m\A  imbedded  crystals,  in  gneiss,  granite, 
mica  ^late,  and  in  the  veins  which  trnvpr«e  those  rocks^  in 
pebbles  in  stream  tin  works,  and  in  the  sand  of  rivers. 

Colourless  transparent  varieties  are  found  in  the  dolomite  of 
Campo  Longo  on  toe  Grimsel;  the  red  in  lepidolite  and  quartz 
at  Bozena  in  Moravia,  Feni^  in  Saxony,  Massachusetts,  Schai- 
tamik  and  Sarapnbk  not  far  from  ^fursinsk,  anr!  at  Miask  in 
Siberia  ;  the  blue  at  Uto  in  the  gulf  of  Bothnia,  Massachusetts 
and  GKwhen  in  North  America ;  yellow  and  brown  tourmaHne 
on  St.  Gottbardty  Windishkappel  in  Gaiinthia,  Ceylon^  Pegu, 
Madagascar ;  the  green  at  Pemg,  Bozena,  Campo  Longo,  Fted- 
mont»  Katharinenburg,  MaaaachnBettB,  Yilla  Bica  in  the 
Bnunh,  Hadagaacar.  Black  tourmaline^  or  schorl  as  it  is 
sometimes  called,  is  found  at  Penig,  Bocbsburg,  Eibenstock, 
and  Neustadt  in  Saxony  in  ppranite,  Andreasberg,  Horlberg 
near  Bodeniiiuis  in  Bavaria,  ivaildbad,  Pfitsch,  Paltigl  and 
iiatschinges  in  the  Tyrol,  Bovey  in  Devonshire,  St.  Just  in 
Cornwall,  Kai'iiiL:^  ri'  '^:!  in  Sweden,  Aii  adal  aiui  Langoe  in 
Norway,  KarosuJik  m  (ireenland,  Poiokovvskoi  on  the  mountain 
Auschkul,  near  the  iak(^  Srlmrlasch  near  Beresowsk,  Alabaschka 
near  Mursinsk,  GornuisLhit  near  Katharinenburg,  W<^rchnei» 
winsk  near  Newjansk,  in  the  topaz  veins  of  the  llmen  moun- 
tains, in  the  quartz  of  Totschilnaja  Gora,  in  granite  at  Schai- 
tansk  and  at  Bohorodskoi  on  the  Tura,  Yicdeesos,  Luchon  and 
Sallat  in  the  Pyrenees,  Madagascar,  in  granite  at  Portsoy  in 
Ban f! shire.  Transpaient  crystals  of  Tarious  eolouts  are  found 
in  £Lba;  they  frequently  exhibit  parallel  zones  of  different 
colours,  being  red  at  the  two  extremities  and  blue  in  the 
middle^  bUu$ki8h-gieen  at  the  end  by  which  they  are  attached 
and  red  at  the  other  extremity,  or  partly  grass-gieen  and  partly 
asnre-blne. 

Ibe  angle  $o  deduced  firom  Kupffer^s  measure  is  46^  64'  in 
black  tourmaline,  48^  hf  in  green  tourmaline^  and  48^  %'  in 
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red  tourmaline.     In  white  tourmaline,  from  a  mean  of  Mr. 
Brooke's  meosurea,  so  as      B3\   A  crystal  of  green  tourmaiiiie 
(in  which  the  close  agreement  of  the  angles  between  eYerj  two 
of  the  three  faces  s,  s',  9\  showed  that  it  was  a  single  cr^  st^ 
and  not  an  aggregation,  such  as  is  frequentlj  obsen  ed,  of  two 
or  more  cr>  stius  in  positions  nearly,  but  not  quite  parallel)  gpiTe 
to  »  45°  sV'S.    A  crystal  not  quite  so  good  gave  the  sane 
result.    The  angles  m  other  crystals  were  found  as  follows: 
red  tourmaline,  «i  =  46°  la^.   In  black  tourmaline,  said  to  be 
firom  Modum,  ao  =  46°  18'*8.    In  light  brown  tourmaliiie, 
4V0  =  46°  4^    The  angles  of  the  supposed  crystal  of  tourmaline 
described  by  Marignac  (Bib.  Uuiv.  Gen.  1847.  T.  6.  p.  299) 
agree  wiik  those  of  the  combination  abrejjw  of  phenakite. 

194.  AXINITE.— Axinite ;  Phillips,  Hauy.  Priamatischw 
Axinit ;  Moha.   Adnit ;  Hauamann,  Haidinger. 

Anorthic.  011,010=:46°  12' ;  001,011r=44°  46  ;  101,001=66°  64' ; 
100,101=40°  61^ ;  100,010  sn°  60^. 

•  « 

V  100,  p  010,  m  001,  r  on,  z  oia,  e  oil,  y  loi,  I  i^, 
u  no,  to  ilo,  X  111,  6  isi,  i  161,  e  ill,  q  sli,  n  lu, 
o  lis. 


up  44  35 

vp  77  30 

Wp  119  &0 

tp  46  16 

9  66  64 

fflp  69  66 

ep  46  17 

mC  44  46 

y9  40  61 

my  66  66 

ip  64  66 

9p  66  91 

3cp  40  32 


no.  365. 


yp  79^  24' 

SBT  40  46 

«r  66  46 

;r0l  64  67 

W  60  64 


#r  36^  22' 

l»  87  59 

IM  6«  14 

yv  49  44 

my  66  66 
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Combinations,  upr,  uprsJ,  upnlx . . z.i/.o.n.  The  faces 

V  rough ;  r,  z  striated  parallel  to  their  intersections  with  each 
other ; ^  sometimes  also  %  jp,  striated  parallel  to  their 
intersections  with  each  other.   CleaTage*   t7,  y ;         traces ; 

indistinct  and  interrupted.  Fracture  oonchoidal... uneven. 
Transparent... translucent  on  the  edges.  Lustre  vitreous. 
B  =  r7S5.  Close  brown  of  various  shades,  inclining  to  plumb- 
blue  and  pearl-grey.  Exhibits  trichroism.  On  looking  through 
a  crystal  in  tlie  elirection  of  either  optic  axis,  a  dark  violet 
stripe  id  seen,  interrupted  at  the  pDint  occupied  by  the  axis. 
Brittle.  H  =  6*5.,. 7*0.  G  =  3*29...<a  ao.  Acquiria  vitreoua 
eU'otrieity  hy  friction.  Pyroelcctric.  The  an^^lcs  urp^ux'p  are 
analogous  pules,  aud  the  nnijles  /       rxp  antilogous  pules. 

Before  the  blo\\'pip*'  intiuiM  mid  melts  easily  into  a  dark 
^^eu  «;1jiss,  which  becomes  bhick  in  the  outer  ilame.  AVith 
borax  and  salt  of  phosphorus  yields  a  glass  coloured  by  iron, 
and  in  the  outer  flame  becomes  violet.  In  salt  of  phosphorus 
a  skeleton  of  silica  is  left.  With  soda  yields  the  reaction  of 
manganese.  With  fluor  spar  and  bisulphate  of  potash  imparts 
a  green  colour  to  the  flame.  After  uiaion  is  completely  de- 
composed bj  hydrochloric  acid,  leaying  a  jelly  of  silica. 

Analyses  of  axinite  a,  h,  c  from  Oisans,  d  from  Treseburg, 
e  from  B«'rl<utzkaja  Gora  near  Minsk,  f  from  Oisans,  in  order 
to  di  termme  the  red  oxide  of  iron  and  boracic  acid,  all  by  Jiam- 
xaelabezg:— 

Silica    .  . 

Bed  ox.  iron  .    10*S6        9-46         9-31      11*94      lO'Sl  8'S6 

Ox.  nu 

lime 

Magnesia 
Potash  .    .  .1 

Boraeic  acid   .  J  det.       6  0.1     notdet. 310 

It  appears  from  the  nature  of  the  analytical  processes  em- 
ployed that  the  amount  of  boracic  add  is  less  than  6*61  and 
grater  than  3*40. 

In  attached  crystals  and  massiye^  usually  in  veins  or  beds  in 
granite,  diorite,  diabase,  gneiss,  mica  slate,  clay  slate. 

Is  found  at  Eourg  d'Oisans  in  Dauphin^,  Botallack  in  Corn* 
wall.  Bareges,  Pic  d'Ereslids  and  other  places  in  the  Pyrenees, 
Mont  Anvert  in  Savoy,  St.  Ootthardt,  Santa  Maura  in  the 
Orisons,  Monsoni  in  the  Tyrol,  in  Saxony  at  Tbum,  Schneebei|^, 
Sehwarzenberg  and  Orunstadtel,  Arendal  and  Kongsberg  in 
Norway,  near  Fhilipstadt  in  Sweden,  Berkutskaja  Qortk  near 
Miask  in  the  Ural,  Andreasberg  and  Treseburg  in  the  Hars. 


a 

I 

C 

d 

e 

48-47 

48*68 

not  det. 

48*74 

43*78 

lS-80 

15*68 

17'17 

16*66 

16-98 

10*S6 

9-46 

9*81 

11*94 

10*81 

S-74 

8*06 

8-94 

1*87 

1*16 

19*90 

80*67 

80*00 

18*90 

19*97 

1*56 

1*70 

1*94 

177 

8*21 

not 
det. 

0-6-4 

6-0.1 

Oil 

not  det. 

je-es 

6*81 
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lQ6m  HELYIN. — Helvin;  Phillips,  Hau^,  iiaugmaaxii, 
TetnwMkiacher  Qianat ;  Moba. 
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Four  altemftfee  Smm  ctom  laiger  than 

the  other  four  alternate  faces.    The  larger 

faces  smooth,  rather  curved  and  uneven, 
sometiuifs  striated  paruUti  lu  theu'  edges  ; 
the  smaller  faces  rough,  but  even.    Fracture  uneven.  Trans- 
lucent on  the  edges.    Lustre  vitreous,  inclining  to  resinous. 
Brown,  yellow,  greeu  ot  various  ahadea.  Streak  white.  iiritUe. 

Before  the  blowpipe  in  the  ii)iuT  flame  nu  ]t>  with  intu- 
mescence into  a  yellow  opaque  bead.  AVith  borax  ui  live  outer 
llame  fuses  into  a  transparent  violet  glass.  With  salt  of  phos- 
phorus yields  a  skeleton  of  silica.  With  soda  on  platinum  foil 
becomes  green.  Is  decomposed  by  hydrochloric  acid  with  ero- 
lution  of  sulphuretted  hjdrogeiii  and  foims  a  jdlj  of  aUicft. 

>  .*  « 
8^*8  +  MuSttf  where  B  ia  glueine  and  protozidea  ai  iroa 
and  manganese. 

Analyses  by  C.  Ghnelin : — 

Silica   aa  26  86*27 

Glueine  ......  12  03  9*47 

Protoxide  of  iron  .    .    .  6  66  7*99 

Protoxide  of  manganese  .  44  68  42  13 

Sulphur   606  — 

Is  found  in  attached  and  imbedded  ciystalSy  in  a  bed  in  gaetss 
at  Schwnrzenberg  in  Saxony.  It  is  aaid  to  occur  also  on  the 
Kalte  Kober  near  Breitenbnmn  in  Saxony,  and  at  HdrtekoBe 
near  Modum  in  Norway. 


196.  EULYTDfE.— Bismuth  blende ;  Phillips.  BismuOi 
silicate ;  Dufrenoy.  Dodekaedrische  Demant-Blrade ;  Motei 
Kieselwiamuth ;  Hauamann.  Euljtin;  fiaidinger. 

Cubic. 

a  100,  d  on  cleavage,  o  ill,  n  til.  Hie  forma  o,mmo 
bemihednd  with  indimed  fiu)es. 
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ibinatioii8.   li^  on',  fiV,  oWii\   Twins.  Twin 

face  J.  The  faces  n  are  striated  parallel  to  their  intersections 
with  thi  faces  (/.  The  edj^fei*  sometimes  rounded.  Semi-traunpa- 
i  L lit . . .  opaijue.  Lustre  adaioautine.  Brown,  inclining  to  yellow 
and  black.    Brittle,    n  =  4*6... 5*0.    o  =  S  diio. 

Before  the  blowpipe  on  clmrcoal  melts  with  efferrescence 
into  a  brown  bead,  depoj^iiuiuj  a  yellowish-biow  n  sublimate 
on  the  cfiarcoai.  With  soda  yields  bismuth.  In  salt  of  phos- 
phorus leaves  a  skeleton  of  silica.  Soluble  in  hydruciilonc  acid 
jbrming  a  jelly  of  ailica* 


Analyais  bj  Kenten  :— 

Silica  

Oxide  of  bismuth  • 
Bed  oxide  of  iron  • 
Oxide  of  manganese 
Phosphoric  acid 
Water,  hydrofluoric 


and  loss 


22*23 
60*38 
240 
080 
8*81 
8-88 


In  Tery  small  attached  crystals^  single  or  united  in  small 
dmses  and  globolar  groups. 

Is  found  in  the  ecKNilt  Teinscf  Schneebeigyand  at  Braunsdorf 
near  Freiberg  in  Saxony, 


197.  HTTMTTE.— Humite,  Chondrodite;  Phillips.  Chon- 

■  Ir  (lite  ;  llauy.  Hemiprismatisciicr  (Jiirysolith  j  Mohs.  Chon- 
iii'udii  j  ilau;i}uiann|  liuidinger, 

Obii^iUO.   101,100  =  64°  O'j  111,010  =  37^  43' J  101,001  =  36'' 48'. 

a  100,  h  010,  C  001,  d  021,  n  on,  k  023,  W  401,  U  201, 
tj  403,  £  ir)i,  e  403,  r  L'Oi,  x  401,  m  no,  f  111,  p  211,  «  ill, 
k  118,  I  881,  t  881,  i  481,  £  683,  y  423,  y  888,  0  883. 
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T\vins.     Twin-lace  n.     Cleavage,  c,     Practuro  uneven,., 
eniuhoulal.     Tninspjireiit. . .trant^liicent.    TiUf^tn»  vitrenus. 
cliuiag  to  ri'sinous.    Yellow  of  various  >ha(les. .  .reddish-brown, 
grev.    Streak  white,    ir  =  Oo.    o  =  3  io...:e20. 

Ju  tlie  open  tiibt^  with  Bait  ol*  phosphoruB  yields  the  reaction 
of  rtuorine.  Infusible  before  the  blowpipe.  Dissolves  in  salt 
of  phosphorus  leaving  a  skeleton  of  silica.  With  borax  fiuM 
slowly  but  completely  into  a  clear  glass  slightly  tinged  by  iron. 
Soluble  in  hy  drochloric  acid  leaving  a  jeUy  of  flolica.  Soluble  in 
sulphuric  acid  which  expeb  the  fluorine. 


*        •  • 

slit^Si  +  Mgil,  sQica  d7'28|  magnesia  SO'OS,  magneahui 
6-11,  fluorine  7*66.  Part  of  the  magnesia  is  replaced  by  pro- 
toxide of  iron. 
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a 

b 

e 

d 

e 

Silica    .    .  . 

88-06 

33'07 

88*10 

33-19 

3335 

Magnesia  .  . 

So  id 

5G'97 

56-61 

64-50 

53-06 

Protox.  iron  . 

3  05 

318 

2-35 

G'7o 

Fluorine    .  • 

7  no 

7*44 

8  <iU 

7  00 

Analyses  of  the  less  distinctly  crystallized  variety  (chondro- 
dite)  (7,  h  from  North  America,  c,  d  from  Pargas,  all  by  Rmii- 
melgbcTg,  e  from  New  Jersey  by  W.  iFisher,  f  crystallized 
^humite)  from  Ve8U¥ius  by  Marignm* 

/ 

30-88 
66*72 
2-19 
lOt  det, 

O.  Boae  oonvinced  himaelf  of  the  presence  of  fluorine  in 
humite. 

Is  found  in  GijBtals  haying  rough  BurfiK»8  and  in  round  im- 
bedded grains  (chondrodite)  in  granular  limestone  at  Pargas  in 
Finland,  Aker  and  Gullsjo  in  Sweden,  imbedded  in  dolomite 
at  Taberg  near  Philipstiid  in  Sweden,  in  New  Jersey,  New 
York,  and  other  places  in  the  XJnited  States.  It  occurs  also 
in  very  perfect  crystals  (humite)  in  the  i'ossa  Grande  ou 
Vesuvius. 

Humite  has  been  described  by  preceding  authors,  vrith  the 
exception  of  G.  Eose,  a»  belonging  to  the  prismatic  system,  an 
error  into  which  ihvy  have  probably  bcon  led  by  the  very  near 
agreement  of  the  angles  rc  and  ve,  xc  and  uc,  ca  and  irr,  and  by 
re}:]:arding  the  absence  of  the  symmetry  which  belongs  to  crystals 
of  the  prismatic  system,  as  imperfections  only  of  the  particular 
aystals  examined.  We  have  nowever  found  the  faces  given  in 
our  figure  recurrinf;  so  uniformly  on  several  well-formed  cvys- 
tals  as  to  leave  no  doubt  of  the  form  being  oblique. 


198.  TOPAZ.  —  Topnz  ;  Phillips,  Haiismaiin,  Haidinger, 
Topaze ;  Hauy.    Prismatischer  Topaz  ^  Mohs. 

Prismatic.  oil,oio=2»'^  6'  oj  101,001 =43^  30'-6;  110,100=62^  9'  0. 

a  100,  e  001,  f  oil,  d  018,  io  401,  $  801,  n  101,  e  8O8, 
m  110,  z  880,  I  810,  u  810,  V  410,  h  111,  0  118,  9  118,  r  211, 
X  ^  818,  i  816,  f  114,  q  418.  Some  of  the  forms  are  hemihedral 
with  indined  mces,  having  only  those  faces  which  occur  on  one 

side  of  the  zone  mm'  and  on  some  crystals  which  have  ouiv  one 
end  tenuinated  by  luces,  tlie  face  *  and  several  others  occur  on 
one  side  only  of  the  zone  ca. 


(fc 

80° 

66' 

ye 

18' 

ua 

88° 

16' 

ddf 

61 

60 

toe 

76 

16 

la 

48 

86 

ie 

80 

66 

ae 

80 

0 

ga 

61 

87 

if 

181 

49 

ml 

87 

1 

ma 

68 

10 

ee 

88 

18 

184 

86 

ir 

88 

8 

me 

48 

81 

va 

86 

80 

mm' 

66 

41 

Digitized  by 


35^  siLiCAiss. 


2'c 

•*/ 

2  r 

W 

O 

kid 

fT 

df 

47 

14 

<rO 

kn 

62 

41 

td 

Am 

48 

hid* 

•A 

• 

o 

• 

T% 

49 

48 

ad 

MM 

47 

81 

an 

87 

wv 

SA 
«v 

w 

911 

99 

w 

so 

4A 

JA 

Mtt 

WW 

f 

56 

to 

88 

87 

Vv 

Kit 

491 

vO 

3E3» 

ko 

68 

48 

90 

41 

4 

84 

48 

me 

90 

0 

90 

86 

81 

nCG.  872.  riG.  373. 


Combiaations.  oml,  ymJ ..c.o.z.ua,  oyiml,  oniml,  fnxonml, 
cmnml .  ,x.tfy  iconml^  csokfii//nzln.fi.Tt\  arini/mlnJcofj  cidtnymlkcuf, 
icvr,  7nlo*c\  The  fiicea  c  rough,  sometiuji  8trmt<*d  pamHel  Xo 
their  intersections  ^rith  m,  z,  /,  u,  v  soin(  tunes  stnuU  ii  paniUe! 
to  their  intersections  with  each  other.  Cleavage,  c,  verj^  per- 
fect ;  »,  n  imperfect ;  m,  ^  traces,  especially  in  the  varieties  from 
Sootiand.  Fracture  conchoidal  more  or  less  perfect... unevw. 
Transparent . . .  translucent  on  the  edges.    Lustre  Titieous. 

The  indices  of  refraction  of  a  white  topas  for  rays  in  pLmei 
parallel  to  a,  perpendicular  to  a,  e,  parallel  to  e,  and  polariied 
in  those  planes  respectiTely,  have  been  determined  by  Juudbe^. 
Thej  are,  for  rajs  correBponding  to  F^Fttiinhofiar^s  Unes^ 


H  • 

.    .  1*68748 

1*68689 

1*68608 

G ,  . 

.    .  1-68888 

1*881(4 

1-88188 

]P  • 

.    .  1*61914 

1*61701 

X  • 

.    .  1-61868 

1*61468 

1188888 
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D  .     •     .     ,    1'61375  1  61161  1*62109 

C  .    .    .    .    1-611M  l'609a6  1*61880 

B  .    .    .    .    l'«10«9  1-00840  1*61791 

The  optic  axes  lie  in  a  plane  parallel  to  a.    In  the  variety 

exaniinea  by  Rudbcrg  they  made  angles  of  28°  i9''o  with  a 
Bonnal  tt>  c  within  the  cn'stal,  and  angles  of  5o  2',  when  seen 
in  air  through  phmea  panillel  to  <?.  In  Brazilian  topaz  they 
make  angles  of  21^  55  with  a  normal  to  c.  In  topaz  from 
S<  hiieekeTiHtein  tin  y  make  ani^K  s  of  57°  6'  ^\^th  a  norimil  to  <?, 
when  seen  in  an  through  planes  parallel  to  c.  This  angle  be- 
comes larger  when  the  crystal  is  heated.  Colourless,  yellowish- 
white. .  .yellow,  reddiBh-white...hyaemth-red,  blue-green.  Ex- 
hibits trichroism.  A  Tarietf  from  the  Brsaih^  by  transmitted 
light  polarized  in  ft  pbme  parallel  to  a,  Btiaw-yellow^  by  light 

E'lzed  in  a  plane  perpendicular  to  a,    honey-yellow;  and  by 
polarized  in  a  plane  paraUel  to  c,  wine-jellow.  Streak 
.   H  ==  8'0.   e  =  8*4. ..8*6.   PTToelectric^  the  middle  of 
«  being  analogous,  and  the  edges  mm  antilogous. 

Heated  strongly  in  the  open  tube  with  salt  of  phosphorus 
yields  the  reaction  of  finorine.  Infusible  before  the  blowpipe ; 
in  a  strong  heat  blisters  form  on  th(^  surface,  but  not  on  the 
faces  of  cleavage,  and  hnv^t  immediatuly.  Soluble  in  salt  of 
phosphorus  leaving  a  skeleton  of  silica.  With  borax  fuses 
slowly  into  a  clear  glass.  With  solution  of  cobalt  becomes 
blue.  Digested  with  sulphuric  acid  pelds  hydrofluoric  acid, 
^y  ignition  the  dark  yellow  varieties  become  red,  and  the  pale 
yellow  varieties  colourlesay  retaining  their  transparency. 

2AIF*  +  3SiF^  +  i2AlSi,  iluorine  17*28,  oxygenic  63,  siliLon 
aluminium  30' 14.    The  silicon  and  aluminium  correspond 
to  bilica  35  26,  alumina  64*80. 

Analyses  of  topaz  a  ftom  Schneckenstein,  h  from  the  Brazils, 
c  from  Finbo,  all  by  Berzelius,  d  from  the  Brazils^  e  from  Trum- 
ball  in  Connecticu^/firom  EinbO|  all  by  f  orchhammer : — 

a        h        e       d       e  f 

Silica  84*24    3i  ul     34-86      —     36*39    36  6f5 

Alumina  67*46     68*38     57*74     51-88     5o-96     55  1(J 

Muorine  14*88    1606     1602     17*33    17*36  17*79 

The  qnantitisB  of  flaozine  in  d,  e,/^  deduced  from  the  loss 
sustained  br  exposure  to  a  yery  high  temperatore,  which  driyes 
off  the  wfame  of  the  fluorine  in  combination  with  silicon,  were 

16*60,  16*86,  17*84  respectively. 

Usually  in  attached  crystals,  seldom  in  imbedded  crystals, 
massive  or  disseminated,  in  veins  and  druses,  in  granite,  gneiss 

and  porpli^TV. 

Is  ibund,  green,  blue  and  colourless  at  ALabaschka  near 
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Mumnsky  Miask  and  Adun-Tscbiloii  in  Siberia,  Kamtskatka, 
Peru,  Bozena  in  Moravia  with  lepidolite,  Mucla  in  Asia  Minor, 
Penig  in  Saxonyj  at  SclHieekenstciii  iit  ar  A  iierbarh  in  Saxony  uf 
a  wine-yellow  colour,  at  Villa  liica  in  i\w  iirazils  ot'  a  deep 
yellow  colour;  with  tin  ore  at  Geyer,  EhreiiiiieJcrsidoH'  and 
Alteul)or<^  in  Saxony,  and  Schlackenwald  in  Bohemia,  w  ith  tin 
ore  and  apatite  in  veins  in  ^jpmnite  at  St.  Michael's  Mount  and 
liucl  Kind  near  St.  Agues  in  Cornwall,  at  Tnnnbull  and  Mid- 
dleton  in  Connecticut,  in  granite  in  the  ^lorne  mountains  in 
Ireland.  In  isolated  crystals  in  alluvial  soil  at  Eibenstock  in 
Saxony,  Fribus  in  Bohemia,  Orio-Bninco  and  the  mer  Ita  Inga 
in  the  Brazils,  New  South  Wales,  Cairn  Goram  in  Aberdeen- 
shire. The  less  transparent  yariety  (pyrophysalite)  with  Auor 
in  granite  veins  at  Pinbo  near  Pahlun,  and  in  boulders  at 
Broddbo  near  Pahlun  in  Sweden,  in  gneiss  at  Possum  near 
Modum  in  Norway. 

Topaa  from  New  South  Wales,  the  Brarils  and  Scotlaiid, 
sometimes  eontsins  cavities  in  which  Sir  David  Brewster  dis- 
covered two  fluids,  one  of  which  has  an  index  of  refiradaon 
=  1*211,  and  expands  O'ss  of  its  original  volume  on  being  heated 
from  10°  to  27°. 

According  to  ^fohs  and  TTiMi-iiKiiin,  '  pycnite'  is  a  varirty  ui 
topaz,  h^wiig  the  laces  a,  )u,  and  a  perfect  (.•leavai:!^e  parallel  to 
the  face  c,  with  planes  uf  uuiou  sometimes  parallel  and  jsuuie- 
times  making  an  angle  with  c.  Practure  imperfect  conchoidal 
...uneven.  Translucent.. .translucent  on  the  edges.  Lustre 
on  the  cleavage  planes  vitreous,  on  the  surfaces  of  fracture 
feeble.  Yellow,  green,  red,  grey.  Streak  white.  n  ^  i  h. 
o  =  3  494...3"536.  Pyroelectric.  Infusible  before  the  blowpipe, 
but  blisters  more  readily  than  topaz.  Analyses  of  pycnite  itom 
Altenberg,  a  by  Beraelius,  h  by  PorchhammGr; — 


a 

h 

39  0^4 

61 -2.^ 

18*48 

Is  found  in  parallel  columnar  aggregations,  at  Altenbeig  in 
Saxony,  Schlackenwald  in  Bohemia,  at  Mauleon  in  Pranoe  id 
steatite,  at  Kongsberg  in  Norway  in  mica  slate. 

190.  LEUCOPHANE.— Leucophane;  Dufrenoy.  Lenko- 
phan ;  Hausmann,  Haidinger* 

Anorthie. 

Praetuif  uiK  vrn.  Transparent... translucent.  Lusuv  utre- 
oils  oil  cleavage?  |)laue-,  inclining  to  rcsinou??  on  the  surfact^of 
iracture.  Pale  greenish-grey... light  wine-yellow.  5teeak  whifet* 
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Very  tough.  H  =  8*76.  o  =  2*974.  Phospliorf^sccs  with  a 
blue  light  when  struck  with  a  hammer  or  heated.  Becomes 
feebly  electric  by  pressure  and  also  when  heated. 

Before  the  blowpipe  melts  into  ft  dear  bead  tinged  with  violet. 
In  borax  fuses  readily  into  a  dear  amethyst-coloured  glass. 

•  ■ 

3GaSi+  G^Si^+NaFy  silica  48*6^  lime  26*8,  gludne  1V9,  so* 
diam  7*8,  fluorine  6*9. 

Analy  t»iji  by  Erdmaim : — 

SQiea   47*88 

Olacine   11*61 

Lime   86*00 

Protoxide  of  manganese  i*oi 

Potassium   o*86 

Sodium   7*60 

Fluorine   6*17 

Is  found  imbedded  in  syenite  in  the  Lammon  rock  below 
8tokdn  at  the  mouth  of  the  Langesund-f  jord  in  Norway. 


200.  EUDIALYTE.— Eudyalitc ;  Phillips,  llauy.  Ehom- 
boedrischer  Almuudui-Spath  j  Mohti.  Eudiaiytj  llausmauu, 
Haidiuger. 

Bhombohedral.   loo^iii  =  67^  48^. 

o  111,  a  oil,  b  an,  r  lOO,  e  on,  z  sii,  t  In,  t  08l« 


no.  376. 
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Combinatiinis.  ozra^  ozrs,  ozrha,  ozerha,  ozcrsba,  ozerstba, 
CleaTage.  o,  distinct ;  less  distinct ;  r,  a  traces,  seldom 
observable.  Fracture  conchoidal . .  .uneren.  Translucent  on  the 
edgee... opaque.  Lustre  vitreous.  Dark  peach-blossom-red... 
brownish-red.   Streak  white.   Blightly  brittle,   h  =  6*0.. ,6*6. 

e  =  8*84.. .8-86. 

In  the  matrass  yields  a  little  moisture.  Before  the  blomipe 
melfai  into  a  greyish-green  upniue  slag.    With  borax  roses 
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readily  into  a  clear  glass  slip^htlv  coloured  by  iron.  WnL 
of  phosphurus  the  silica  iiitiiiuesees  so  that  tlie  bead  caimot 
take  a  globular  1  >rm.    In  iiydrochioric  acid  m  parti/  decom- 
posed and  geiartinuefl. 

•       mm  •         •  •  • 

2RSi  -f-  ZnSi,  where  E  denotes  Boda,  iime,  protoxides  of 
iron  and  mangancae. 

Analyses  a  by  Stromeyeri  oorrected  by  Bammelabergi  b  bj 
BaQunelflberg: — 

a  h 

Silica   &2'4B  4»*n 

Zirconia   10*89  ie*88 

Protoxide  of  iron      ....  6*16  6'd7 

Protoxide  of  manganese    .    .  2  ai  1*16 

Lime   lOU  11*11 

boda  \rm»om  ^^'^^ 

Potash   0-66 

Chlorine  100  1'19 

Loss  by  ignition  I'SO  0'S7 

Bammelsberg  supposes  that  in  analysis  a  the  silica  contsined 

some  zirconica. 

Accordiii^^  to  Svanberg,  the  zirconia  obtained  from  eudialvt* 
contains  u  new  oxide,  resembling,  in  some  of  its  pro])ertieij,  the 
substance  which  went  by  the  nauie  of  yttria  previous  to  it« 
separation  into  yttria  and  the  oxides  of  erbium  and  terbium, 
but  do(^s  Tint  perfectly  resemble  either  nf  them. 

In  attaelieJ  ervstnlH:  massive,  granulnr,  disseminata. 

Ts  fouiui  at  Kaiii^erdiuarsuk  in  West  (jreeniand  with  soda- 
lite,  arfvedsonite  and  ieispar. 

201.  WOllLERITE.— WoUontt  i  Dulrenoy.  Wohlerit; 
iiuusmann,  Ilaidinger. 

Traces  of  cleavage.  Fracture  conehoidal..«8i^teiy.  Tran^ 
lucent  more  or  less.  Lustre  vitreous,  on  surfaces  of  frac- 
ture resinous.   YeUow,  brown,  grey.   8treak  yeliowisb-while^ 

H  =  5-5.     G  =  3-il. 

Before  the  blowpipe  in  a  strong  heat  melts  qcdetiy  into  s 
ydAowish  glass.  Imparts  the  colours  of  iron  and  mangancee  to 
bona  and  salt  of  phosphorus.  Is  decomposed  by  warm  oon€ea» 
trated  hydrochlone  acid,  leaving  a  residue  of  silioa  and  pebpe 
add. 

Analysis  by  Scheerer : — 

Silica  3nf?2 

Pelopic  acid  14*47 

Zirconia  I6*lf 


y  Google 


npfiJOiOrx. 


859 


Protoxide  of  mftoganeAe 


1  56 

OiO 

Lime  26' 19 

Soda  7'7S 

Water  o 


iouiid  in  tabtilar  and  columiiar  crystals,  and  angular 
grains,  in  some  islands  in  Lani;*  sund-Fjord,  and  in  the  ialAnd 
oi'  liodkindholmeu  near  I'hedriciiswam  m  Norway. 


202.  NEPHELIXE.— Nepheline;  Phillips,  Hauy.  Bhom- 
boedrischer  Elain-Spath ;  Mohs.  x^^ephelinj  Hauatuami,  Hai- 
dinjier. 

Sliombohedral*   ioo,ili  =  69^  10^. 
^  111,  a  olif  b  sliy  s        z  131. 


ad 

90 
WO 


0 


90 
60 

80  0 

44  8 

•S  40 

40  41 

69  44 


Cuiiil>i]i.iiion».  Oily  oajCy  oaxz^  oahxz.  Cleavage,  o,  a  imper- 
fect. Fracture  conchoidal...  uneven.  Transparent...  IVebly 
translucent.  Lustre  Titreous.  Surfaces  of  fracture,  especially 
of  the  coloured  varieties,  resinous.  Colourless,  greenish-grey, 
flesh-re<l  inclining  to  brown,  blue  inclining  to  green.  Streak 
white.    Brittle.    H  =  6*5 . . .  eo.    o  =  2"68 .  ..2-64. 

Belbie  the  blowpipe  nepheline  meltB  with  difficulty,  elsM^te 
more  readily,  into  a  blebby  glass.  Is  decomposed  with  great 
difficulty  by  salt  of  phosphonia.  With  solution  of  cobalt  the 
mdted  edges  become  blue.  A  translucent  spUnter  beoomes 
<^aque  in  nitric  acid.  In  powder  is  completely  decomposed  by 
fajdrochloric  add,  forming  a  jeUy  of  silica. 

+  s  AlW,  where  B  denotes  Na,  Ga. 

Analyses  of  the  white  varieties  (nejil  einie),  a  from  the  Kat- 
zenbuekel  by  L.  Gmelin,  h  from  tlie  Kat/.enbiickel  by  Seheerer, 
c,  d,  e  from  Monte  Somma^  all  by  Scheereryyirom  Yesunus  by 
AxfVedson:— 

m       h       e       d       0  f 

Slica  4S-i4    48*9)0    44'Oa    44*99    44-04  44*11 

AluadBa      «...    88*49    89*81    88*88    88*04    84*06  88*78 
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SILICATES. 


a 

0 

e 

a 

B 

/ 

Soda  

13-36 

lo'83 

14*93 

15-91 

20*46 

713 

5*60 

4*01 

4-72 

4*52 

— 

0-90 

0*84 

1    1  i 

1-82 

201 

Ox.  of  iron  and  man. 

1*60 

1*07 

O'Go 

0*39 

OM 

Water  

1-89 

1*39 

0*21 

0*81 

0*81 

o*es 

Analvsf  s  of  coloured  varieties  (ela&olitc)  y  ^rorw  Fricdrikswaru 
(green),  k  froui  Friedi'ikswarn  (brown),  /,  k  Iruin  1  )revii;  (brown). 
/,  m  from  iMiask  (white),  all  bj  iScheerer,  n  trum  Aiiask  (whitej 
hj  Bromeis 


9 

h 

• 
% 

k 

I 

Hi 

Silica     .    .  . 

45-31 

46'S6 

44*69 

44*48 

44*80 

44*07 

Aluiaiiia 

32-63 

32*00 

32*14 

82*08 

88*26 

88*12 

84-M 

Soda 

lo'9o 

1000 

lo'07 

15-76 

1602 

15*70 

16*2« 

Potash  .    .  . 

5 '45 

6*02 

610 

5*24 

o'85 

6'G9 

o'95 

Lime 

033 

trace 

0-28 

0-24 

032 

0*26 

0*47 

Eed  ox.  iron  . 

Oio 

1 11 

0*86 

130 

0-82 

0*57 

t  rare 

>l  agnosia  .  . 

0'07 

trace 

Water  .    •  . 

0*60 

0*78 

2*06 

206 

0*90 

0-92 

According  to  Bromeis  and  Scheerer,  nepheline  and  eUeoBte 

contain  U  iu-es  of  hydrochloric  and  siilpluiric  acids. 

In  attached  and  imbedded  crystals  and  massive. 

The  white  varieties  (nepheline)  are  found  on  Monte  Somma 
in  matter  eje<  t^'d  from  Vesuvius,  in  a  basaltic  rock  at  Capo  di 
"Bove  near  Kouie,  in  dolerite  on  the  Kat/.enbui  kel  near  llciLlel- 
berg,  Meiges  in  Hesbia,  the  Lobau  monntain  in  Saxony,  ^liikik. 
The  coloured  varieties  (eheolite)  in  syenite  near  Laurrig  and 
Bievig  in  Norway,  near  Miaak  in  the  Ural. 


203.  LEUCITE.— Leucite;  Phillips.  Amphigene  ;  Hauy. 
Trapezoiilaler  Amphigen-Spath ;  Mohs.  Leucit;  Hausmaiiiit 
Haitlinger. 

Cubic. 


d  oil  cleavage,  n  211. 


riG.  377. 


nd 


nn 


nn 


60"  or 
64  44 
48  11 
88  88 


Cleavage,  d,  very  imperfect,  extending 
a  xcTY  small  distance  below  the  surface. 
Fracture  cniichoidal... uneven.  Semi-trans- 
parent... trauaiucent.   Lufltre  ?itreou0 ;  the  auriace  of  irai^QK 


y  Google 


POUBLLAKBFATH*  aCl 

resinouB.  B  =  1'627.  Greyish- white... ash-grej,  yellowish  and 
itdJish-White.    Streak  white.    Brittle,    li  =  60... so.    q  =z 

24o...2*60. 

Perfectlr  infueible  before  the  blowpipe.  With  borax  melt« 
f»lowlv  into  a  transparent  glass.  With  soda  eflorvesces  nnd 
fom^  a  transparent  blebby  glass.  With  solution  of  cobalt 
becomes  blue.  Tn  powder  is  eonipletelv  decomposed  bj  hydro- 
chloric acid,  lemng  ailica  in  powder. 

KSi  +  Al^i\  silica  66*59,  alumina  23*14,  potash  21*27. 

Analyses  of  leucitc  a,  b  from  A'esuvius,  c  from  Albauu,  d  from 
Pompeii,  all  by  Klaprotb,  e  from  Vesuvius  by  Arfvedson,^ 
from  Monte  Somma  by  Awdejew  : — 

a       h      e     d       e  f 

Silica   58*76  53  50  5i  64*6  56- 10  56*05 

Alumina   2463  24-25  23  23  6  23*10  2303 

Potash   21*85  20-09  22  19*6  21*16  20*40 

6oda   —  —  —  (fJl  0*96)  1*08 

Is  liable  to  decomposition,  losing  its  lustre  and  transparency, 
and  at  last  falling  into  powder. 
In  imbedded  crystals  and  «^ins. 

Is  found  in  lava  near  Rome  at  Albano,  Nemi,  Borghetto, 
Viterbo,  Acquapendente  ;  in  lava  around  Vesuvius,  Monte 
Somma^  Pompeii  ;  in  trachyte  between  Andemach  on  the 
Bhine^  and  the  lake  of  Laach ;  in  the  dolerite  of  the  Kaiser* 


204.  POEZELLAJfSFATH.— Porzelianspaih  ^  Mohs,  Haus- 
maun,  Haidinger. 

Prismatic,    vm^  =  88^. 

Cles?age  in  two  directions,  at  right  angles  to  each  other, 
bisecting  the  acute  and  obtuse  angles  between  w,  m',  not  very 

perfect.  Fracture  uneven.  Translucent  on  the  edges.  Lustre 
vitreous,  inclining  to  pearly  un  the  cleavage  planes.  Yellowish- 
"^vhite,  greyish-white,  light  grey.  Brittle.  H  =:  6*6.  O  = 
2*66.. .2*68.    Phos])lioresces  w'hen  heated. 

Before  the  blowpi|)e  melts  with  intumescence  into  a  blebbv 
colourless  glass.  Is  decomposed  by  concentrated  hydrochloric 
acid. 

3 AlSi  +  sCaSi  4-  NaSi',  silica  60*6,  alumina  28*1,  lin^  16*6, 
aodft  6*7. 


t 
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3G2  SILICATES. 

Analyses  a  by  Fuohty  b  by  r,  Kobell,  c  by  Schaf haatl : — 

a             h  e 

SOica  49*«0  SO'SO  49*90 

Alumina  srw  «7-37  «7-30 

Lime  U'it  IS'SS  IB'48 

Soda  «-4e            5-W  i'6» 

Potash  —             0-17  1-M 

Water  0-90             —  1*«0 

Ciilorine  —  — 


In  crystala  and  granular  maaaea. 

The  crystals  are  found  imbedded  in  iaolated  blooka  of  £al^ 
in  the  poiH'elaiu  earth-pits  at  Obenusell  near  Paaaau,  theniMaiTe 

yarii  lies  iu  a  b(Ml  in  granite  near  the  same  place. 

Is  decomposed  by  exposure,  and  transformed  into  friable 
porcelain  earth,  wliicli  Iret^uently  retiims  tiio  form  of  the 
cryatala. 


205.  SPODTJMENE.— Spodumene  ;  Phillips.  Triphane; 
Uauy.  Prisiimtischer  Triphau-  Spatb  i  Mohs.  Triphm ;  Haiu- 
manu.    bpodumen;  iiaidiiiger. 

ObHque.  ioi,ioo  »    w' ;  ni,oio  «  46''    ;  101,001 «  eo°  40^. 

a  100,  b  010,  c  001,  t  oil,  m  UO,  *  130,  v  Ul, 
a  lis,  0  213. 


tb 

39" 

45' 

xb 

68° 

0' 

cb 

00 

0 

XC 

15 

9 

ib 

17 

38 

69 

83 

mb 

43 

30 

mc 

103 

57 

ab 

00 

0 

fa 

102 

66 

ea 

110 

80 

va 

62 

35 

vb 

83 

xa 

78 

48 

cb 

63 

63 

oa 

34 

33 

Cleavage,   a,  perfi»ot;       not  quite  ao  perfect.  !Fraelw 

uneven... splintery.    Translucent... translucent  on  the  ed^rei. 

Lustre  vitreons,  inclining  to  pearly  ou  tlie  cleavage  planes. 
GJreeni^li- white...  apple -green...  light  greenii^h  -  grey.  Stn^a 

white.     H  =  6*5... 7*0.     O  ss=  8'07...3  20. 

TntuTnesces  before  the  blo\s|ji[)e,  imparts  a  fleeting  rednes;;  to 
the  liame,  and  fanes  easily  nito  a  transparent  c^ln^^?*.  AVith 
solution  of  cobalt  becomes  blue.    Melted  with  fluor  and  bigul- 

-^y^ate  of  potash  it  colours  the  iiame  rod.   Is  diaaoiyed  in  aait  d 

Digitized  by  Google 


363 


phoflphorus,  leaving  a  elveleton  of  silica.  Is  not  acted  upon  by 
acids  either  before  or  after  ignition. 

Analyses  of  spodumcne  from  Uto  a  by  Arfvedson,  h  by  Slro- 
meyer,  c  by  Regnauit,  d  by  liagen,  e  £rom  Mexico,  y  from  the 
Tyrol,  both  by  Hagen ; — 

abed 

66*40  66*80  65*80  6614 

86*80  88*76  86*34  87*08 

1*46  0*79     8*88  0*88 

8*86  6*68     6*76  8*84 

0*46  0*78  Soda  8*68 


SOicft. 
Bodozid 

Yolatile  matter 


of]] 


6 

60*96 
87*66 


/ 
6608 
86*46 


} 


not.  dot. 


In  analyioA  a^b^c  u  nuztim  cf  Uthia  and  soda  appears  to 
bare  been  miataken  for  pure  Itthia. 

la  fonnd  In  imperfect  dyatals,  and  deavaUe  xnaaaea,  m  a  bed 
of  iron  ore  in  gneias  in  tbe  iaUnd  of  Uto,  in  granite  at  Stendng 

and  Lisens  in  the  Tyrol,  Killiney  in  Ireland,  Peterhead  in 
Scotland,  Sterling  and  somo  other  places  in  Massachmsctts. 


206.  FETALITB.— FetaHte  ;  PhiUipa.  P^te  ;  Hauy. 
Prismatischer  Petalin-Spath  ;  Mohs.  Petalit  ;  Hausmann, 
11  ai  dinger. 

Clearagea  parallel  to  three  fteea,  at,  8,  in  one  aone;  im- 
perfect, rm  =1  88^  86',  am  =  68^  0^. 

Fracture  imperfect  conchoidaL  Translucent.  Lustre  yitreons ; 
pearly  on  the  planes  of  moat  perfect  cleavage.  White,  paaaing 
into  red,  aometimee  into  green.   Streak  wMte.   Brittle,   h  = 

6*0...  6*5.     O  =  2'38...8*48. 

Before  the  blowpipe  melts  easily  into  an  opaque  blehby  glaaa, 
eolonrin^  the  flame  red.  The  redneaa  of  the  flame  becomes 
wery  erident  when  petalite  is  fused  with  fluor  and  bisnlphate  of 
potaah.  With  baiiix  meUia  into  a  dear  glaaa.  Is  not  deoosi- 
poaed  by  acids. 

Aaalyses  of  petalite  from  Uto  m  by  Arfredaon,  b  by  0. 
Gineiin,  c,  d  by  Hagen,  e  from  Elba  (caator)  by  Hattner: — 


SiUca  . 
Alumina 

Lithia  . 

Lime 
X#oiia  by  ignition 


a 

b 

e 

d 

e 

79-81 

74*17 

77*81 

77*07 

78*01 

17*88 

17*41 

17*18 

18*00 

18*86 

616 

8*68 

8*66 

8*76 

6*76  j 

8*80 

8*87 

trace 

032 

2  17 

0-61 

ii  2 


SILICATES. 


In  analysis  a,  the  presence  of  soda  in  the  mixture  of  iithia 

and  soda  was  overlooked. 


Uto,  at  Bolton  and  Littleton  in  Massachusetts,  nc^ar  York 
oa  the  north  eoast  of  lake  Ontario,  in  attached  ciyatab  (castor) 
in  granite  in  Elba. 

207.  POLLUX. — Pollux ;  Breithaupt,  Hausmann. 

Traces  of  dearage.  fracture  concboidaL  Tran^sieot. 
Lustre  vitreousy  bnght.    ColouriesSy  white,    a  =  s*o...rs. 

Q  =  2-866. ..9*SM. 

Before  the  blowpipe  becomes  opaque.    In  tbin  splinten 

melts  on  the  edges  into  a  blebby  enamel.    Imparts  a  TOddtsb> 

yellow  colour  to  the  outer  llauio.  Easily  soluble  in  borai 
Ibnuiug  a  clear  glu«ia. 

Analysis  of  a  Terf  small  qnantiiy  by  Plattner: — 


Is  ionmd  with  peiaEte  in  the  drusy  cayities  of  granite  in 


208.  FELSPAE.— Felspar ;  PhLUipa.  Peldsoath  (in  part)  ; 
Hauy.  Orthotomer  Feldspath;  Mohs.  Feldapath  i  Haus- 
mann.  Adular;  Haidinger. 

Oblique.   101,100    65^4/ ;  iii,oio  =  83^  7' »  101,001 = 60^  so . 

a     100,     h     010,    c    001,    1/    201,    r     403,    4?    101,     q  2<^1, 
w    2ul,   74    110,  z    130,   h    023,   n    021,  t    061,  0    111,  t  131, 
221,  V    241,  g    112,  d   241,  e  111. 


eb 

90** 

or 

mb 

46^ 

8' 

eb 

72^ 

20' 

ab 

90 

0 

hb 

71 

36 

db 

4i^ 

10 

ca 

63 

63 

»b 

89 

S5 

zc 

lo2 

29 

ea 

110 

7 

mb 

69 

24 

xm 

61^ 

80 

22 

ab 

90 

0 

79 

23 

re 

63 

27 

ob 

SS 

7 

31 

xc 

60 

19 

9b 

33 

20 

30 

27 

qc 

34 

13 

uh 

57 

0 

83 

12 

wc 

41 

0 

vh 

37 

35 

11 

13 

ib 

18 

28 

Sb 

74 

28 

m 

IS 

1h  found  in  granular  and  com 


pact  masses  in  the  island  of 


SiUca  

Alumina  

lied  oxide  of  iron  .    .    .  . 

Potahh  ....... 

Soda  with  a  trace  of  lithia  . 
"Water  


46'iO 

is-ss 

0-86 

lOol 
1047 
2*32 


Elba. 
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Wfn 


qm 


46°  41' 
66  SI 
37  $9 
68  6 
66  81 
78  40 
9 


or 

gx 

iHo 
ne 


48^ 

88' 

88 

y» 

a 

AM 

1ft 

dM 

•Mr 

66 

86 

118 

16 

1 

vw 

60 

48 

67 

44 

All 

9S 

oz 

66 

1 

21 

2 

39 

76 

67 

£16.  880. 


f  16.  381. 


SI6.  868. 


FI6.  888. 


gjgo^emzb^  oxcrytnb^  oxcyuthMmtm^  asecHesumb,  The  faced  at,  b 
stnated  parallel  to  their  intenectioziB  iriith  eaeb  other.  Twins. 
1.  Twin-face  e  (fig.  68l).  2.  Twin-faoe  »  (fig.  888).  8.  Twin- 
fiMse  a  (fig.  888).  4.  Twin-fiM»  ar.  Cbarage.  Teiy  perfect. 
Eaoes  <n  union  exist  also  parsllel  to  e.  perfect,  sometimeB 
interrnpted  by  conchoidal  fracture,  and  rather  difficult  to 
obtain;  traces.  Fracture  conchoidal... uneven.  Trans- 
parent... trausluceut  oil  the  edges.    Lustre  vitreous,  c,  pearly. 

B  8 
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366  BUUCATIB. 

B  =r  ro3«.  1*764.  The  optic  axes  are  in  a  plane  parallel  to  r. 
and  make  angles  of  58°  3o'  with  a  normal  to  h.  Coiotirles^,  white 
incliniiig  to  grey,  green,  browTi.  red,  flesli-red,  yerdigri^-grem* 
Streak  greyish- white.    Brittle.    H  =  6  0.    o  =  2'53...2*69. 

Melts  with  difficulty  before  the  blowpipe  into  an  opaqae 
blebby  glass.  With  borax  fonns  a  (dear  ^ass.  Soluble  with 
diffie^ilty  in  salt  of  phosphorus,  leaving  a  akeli  t  mi  of  silica. 
With  solution  of  cobalt  w  melted  edges  become  blue.  le  not 
acted  on  by  adde. 


ESi'  +  AlSi*,  Bilica  66*36,  alumina  18*11,  potash  i6-a4.  Put 
of  the  potash  is  fiequentlj  replaced  by  soda  and  lii 


Analyses  of  the  transparent  colourless  yarieties  (sdularia)  m 

icom  St.  Ghitthardty  s  =  9*5766,  by  Abich,  &  by  Awde|ew,  e  by 
Berthier,  d  from  the  Yalenciana  mine  in  Mexico  (Breitbaopt'a 

valencianite)  by  Plattner,  e  of  flesh-coloured  felspw  from  ]>oin« 
mil  by  V.  Rose,  /  of  opidescent  fekpar  Ixoui  Dawlish  (murchi- 
sonite)  by  B.  Phiiiijjs : — 

a        h       c       d  e 

Silica   Co'69  65  7a  64*20  66-82  66*76  68-6 

Aluiuiuii   17*97  18*69  18  40  17-o8  17*60  16  a 

Potash   13*99  14*17  16*95  IfSO  12*00  14*8 

Soda   1-01  1*4^4  fe  0*09  1*76   

Lime  1*34    —      —      —      I'a6  — 

Analyses  of  greyish  or  yelluwibh  traiicipareiit  varieties  in 
imbedded  crystals  showing  the  forms  h,  x,  m,  n  (glassr  feli^par 
or  sanidine)  <7  from  \  ( siivius  by  G-.  Rose,  h  from  the  f)nu;hen- 
feln.  i  from  Mont  d"Or,  both  by  BerthitM*,  k  from  Eporaeo  m 
Isclna,  I  irom  Arso  in  Xschia,  m  irom  the  tufa  of  Pauaiiipo,  ail 
by  Abich:— 

h      i       k       I  m 

Silica                                  66*52  66*6  66*  1     66*73  66*00  67*87 

Alurniii:i                             19*16  18  5  19*8     17*36  18*64  UTS 

lied  uxiJe  of  iron    .    .      —  0*6  —      0*81  O  83  2*41 

Potash  \i4-»4 

Soda  J  1*74  ^.^             ^.j^  ^.^^ 

Lime  0*60      I'O     —      1*23      1*23  316 

Magnesia  —     —      3*0     1*20     1*03     1  40 

Oxide  of  mangan.    .   •     —     —     —     —      o  ia  — 

Analyses  of  felspar  ;?  irnm  Alahaschka,  o  from  Brhaiianiik  by 
Moss  and  Litton,      from  Martersberg  near  Marienberg,  o 
2-  u,  by  Kroner,  q  from  Freiberg  by  Kersten,  r  from  Mulde  asar 
iTieiberg  by  Moll,  s  (ikeithaupt's  mikxoklin)  by  ^mmoMi^ 
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Silica 
Almninft 
Bed 

FoAh 


n 

0 

Ir 

m 

Jr 

z 

9q  49 

AA*flMI 

66  76 

66  76 

17  61 

Iv  79 

18*81 

V  W 

i<ri8 

19*96 

18*86 

19*88 

19'06 

14*06 

8*00 

3*80 

0*81 

1*70 

8:86 

0-84 

103 

0-84 

0*89 

1*90 

007 

Magaesia  .... 

AnalyseB  of  felspop  #  (e  =  8'6662)  from  BaTeno,  «  green 

felspar  (amazon-stone,  o  =  2  5816)  from  Siberia,  both  by  Abich, 
V  green  crystal! i/cil  felspar  (g  =  2  otG...2  from  Bodenmais 
by  Kemdt,  ir,  a  of  iiuduka  resemblins:  i^lassy  felspar  in  the 
tra<:'hyt<?  of  Hohenba^en  near  Dransfeld  m  Hanover  by  Schne- 
demianii,  y  iiesb-refl  felspar  (g  =  2*676... 2'579)  from  Bathurst 
in  Canada  (Tbomdon's  perthite)  bj  T.  S.  Hunt : — 

t  u 

6572  0532 
17-89 
1306 
2*81 
010 


Silica  . 
Alumina 
Fotatih 
Soda  • 
Limo  . 
Magnesia 
Protox.  iron 
Ox.  mangao. 


18*67 
14*02 
1*26 
0*34 

0*10 


0-00 


(with  cu  0  30) 

—  0*18 


17  27 
10*66 
514 
0-39 
2*28 
0*46 
0*16 


to 

21-16 
2-62 
10*28 


4f 

61-86 
21-92 
•4'  lo 
7*63 


U 
H 


66*44 
18*86 

6*37 
5*66 
0*67 
0*24 

100 

0*40 


Analyses  of  felspar  z  {com  Cbamottni,  a  from  the  syenite  of 
fbe  Ballon  de  Senrance  m  tha  Yoages,  both  by  Delease^  /3  of 
nilk-wliite,  tranaluoent  moon-sto&e,  slightly  decomposed,  from 
Ceylon,  y  of  tha  same  decomposed,  pearly,  both  by  Brongniart, 
Z  of  partially  decomposed  felspar  from  the  Auersberg  in  the 
by  Bammelab^^g,  c  from  Laurvig  (o  =  2*6872),  (  from 
Fkiedzichawini,  eihihiting  a  play  of  uy-Uue  lights  both  hj 
aOmelin:— 

0 

Siliea  .  . 
Alumina  . 
Potarii  •  . 


liinio 

Sla^e6m  • 
Bed  ox.  iron 
Wiater  . 


z 

60-18 
19*06 
10*89 
9*80 
0*68 


a 

19  27 
10*58 
9*88 
0*70 
0*77 
0*60 
0*40 


61-00 
19*43 
14*81 

0*49 
0-90 


y 

67-10 
17-88 
18*60 

0-60 

trace 


1*14  1*07 


66-26 
16*98 
14*42 
0*90 
0*48 

0-  11 
0*81 

1-  98 


e 

6590 
19*46 
6*65 
6*14 
0*98 

0-44 
0*19 


65*19 
19*99 
706 
708 
0*48 

0*68 
0-88 


In  attached  and  imbedded  cryatals,  cry 
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Adularia  and  the  nearly  opaque  common  felspar  are  found  in 

Elu tonic  and  metamorphic  rocks;  the  transparent  vanetic-s 
aving  a  bright  vitreous  lustre,  in  imbedded  crystals,  bavii^ 
but  few  faces,  and  traYerfled  numeroos  cracks,  called  glassf 
felspar  or  sanidine,  m  Tolcanic  rocks.  It  baa  been  obserred 
tbat  common  felspar  earoosed  to  a  high  temperattire  in  tlie 
inner  wall  of  a  furnace  has  acquired  the  appearance  of  ^^MJ 
felspar.  Adularia  ia  found  in  St.  Gottharat,  Mont^  Blaiic^ 
Dauphin4,  Arendal  in  Norway,  in  the  granite  of  Afian,  in  Tema 
in  slate  at  Tintagel  in  Comwsll,  on  Snowdon.  A  Tariet^  ex- 
hibiting a  plaj  <a  colours  was  found  in  Cejlon,  in  the  sroon 
sjenite  of  the  south  of  Norway,  in  Greenland.  Common  fel- 
spar in  attached  crystals  at  Bayeno  on  the  Lago  Maggiore, 
Lomnitz  in  Silesia,  the  Monie  mountains  in  Ireland,  Alabaschka 
near  Mursinsk  and  several  otlitr  places  in  the  Ural,  in  Lmbeduccl 
crjrstals  at  Karlsbad  and  Elbogen  in  Boliemia,  Ochsenkopf,  Kos- 
sem  and  Kirchenlamitz  in  the  Fichtclgebirge,  Eglersburg  in 
Thuringia,  near  Rio  Janeiro  in  the  Brazils.  Grt^en  felspar 
(amazon-Htone)  is  found  on  the  east  side  of  Lake  Tlny*^'n. 
GljiRHy  felspar  occurs  in  trachyte  in  the  Drachenfels  dn  the 
Bhme,  Mont  d'Or  and  other  places  in  Auycrgne,  m  Mexico, 
Chile ;  at  Oberbergen,  Bischoffingeu  and  Hothweii  in  Baden, 
in  Hungary,  the  Euganean  hills,  Milo,  Kamtschatka,  Sitka^  in 
trachytic  lava  at  Montannata,  Viterbo,  Potzzuolo,  Iscbia  in 
Italy,  in  Iceland ;  in  the  basaltic  conglomerate  of  Dorenberg 
near  Cassel ;  in  yolcanic  masses  about  Vesuyius  and  the  lake 
of  Laach,  in  Bum,  in  pitch-stone  in  Axran.  The  murchiaonite 
of  herj  is  a  flesh-red  variety  of  felspar  (0  =  9*6i)  occurring 
in  rolled  pebbles  at  Heavitree  near  l&eter»  which  has,  besides 
the  usual  deavagea  h,  at  right  angles  to  each  other,  a  third 
deavage  ^,  such  that  ib  =  90^  0',  ^  =  loe^  so',  ^  =  9^ 
An  opalescent  play  of  light  is  obsenrable  on  the  deavage 
d^Kues  ^.  Some  of  the  crystals  are  twins,  the  twin-&oe  being  a. 
The  transparent  colourless  felspar  from  Ceylon  (moon-stone) 
and  the  iridiscent  felspar  from  Friedrichswarn  have  the  -aiiie 
cleavages  and  ])lay  of  liglit.  Crystals  of  flesh-red  felapar  Laving 
the  faees  7h  uud  probably  either  c,  x  or  y,  have  been  formed 
in  a  copper  fiuTiace  in  Mannsfeld ;  and  erystals,  perfectly  re- 
semblino:  the  adularia  from  iSt.  Gotthardt,  having  th(^  faces  h,  r,  m, 
and  tjuiuelimea  a  and  z,  both  fciingle  and  in  twin-  (^iwin-face  e), 
were  found  by  the  youui^f^r  Hausniaiin  between  live  and  six 
feet  above  the  hearth  of  au  iron  furnace  at  Josephahiitte  near 
titolberg. 

Felspar  is  liable  to  suffer  decomposition,  fonning  a  silicate  ai 
potash  soluble  in  water,  which  is  washed  away,  leaving  a  hydrous 
silicate  of  alumina  (porceIain<>clay  or  kaoliny  It  is  sometimes 
conTcrted  into  a  substance  like  steatitCi  or  into  a  ">*>*^hantftfti 
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mixture  of  nearly  equal  parts  of  carbonate  of  lime  and  silicate 
of  alumina  and  red  oxide  of  iron. 


209.  EHYACOLITE.— EmpTTodozer  7eld«Spath;  Mohs. 
Bjacolith ;  Hanrnnimni  Haidinger. 

Ob%ue.  101,100=66^  «r'-3;  111,010=63°  19';  101,001=60^  28'-6. 

a   100  twin-face,  h  olo,  c  001,  n  021,  x  loi,  y  aoi, 


Q  111. 

he 

0' 

6b 

19' 

90 

0 

89 

19 

ea 

116 

6 

on 

43 

56 

JCC 

50 

29 

mo 

66 

68 

80 

28 

oc 

66 

21 

46 

26 

cm' 

67 

41 

nb 

45 

Id 

xm 

8 

zh 

29 

41 

xhm 

66 

37 

nib 

69 

41 

yhm 

86 

87 

Combinations,  oxemh^  xcnymh,  oxenymzh.  Twin  crystals. 
1.  Twill -face  a.  2.  Twin-face  n.  co  =  2ft'.  Cleavage, 
r*,  perfect ;  h,  le^^s  perfect,  yet  dintinct.  IVacture  concboidal. 
Transparent... translucent.  Lustre  vitreous.  Colourless,  wbite, 
geeyvAi,  yellowish.   Streak  white.    Yeiy  brittle,    h  s  O'O. 

0  =  2*67...  2*63. 

Before  the  blowpipe  is  rather  mare  fusible  than  fehmar^  and 
imparts  a  yellow  colour  to  the  ilame.    Is  decomposea  by  hy* 
'  ^  *  acid  leaving  a  residue  of  silica  in  powder. 


B8i  +  AlSi%  where  B,  is  8od%  potash  and  lime. 


Analysis  by  O.  Boae: — 

Silica  .  .  .  . 
Alumina  .  .  . 
Ited  oxide  of  iron 
Lime  ,  .  •  • 
!M  agnosia  •  •  . 
Potash  .  «  •  « 
Soda  


50-31 
29  44 
028 
107 
0-23 
6  92 
10*68 


Is  found  in  small  transparent  crystals  in  volcanic  matter  at 
the  foot  of  Vesuvius,  in  imbedded  crystals  in  the  lavas  of  the 
EifieL  and  at  tiie  lake  of  Laaoh. 
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210.  ALBITE.— Albite:  J^liiilips,  Beudant.  Iltirr.  tomer 
Feiil-iSpath,  Tetartoprismatitii  h(^r  Frld-Spathj  Maba.  AUnt; 
Haimmann.   Albit,  Periklin^  Haidinger. 

lIX,OUi  =  67"^  37' ;  U0,001  =  69° 


m   010,  p  e    021,    n   021,    x    loi,   ;/   201,    I  HO, 

i  llO,  »   130,  J   130,  «    111,  0   ill,        112,  g  lis. 


62^ 

7' 

#m 

59^ 

83' 

69° 

9 

60 

8 

25 

19 

U 

58 

18 

57 

45 

ax 

87 

19 

48 

48 

> 

31 

80 

8r 

48 

88 

97 

Mr fW 

80 

48 

84 

55 

46 

98 

88 

84 

88 

65 

? 

41 

88 

88 

88 

87 

48 

88 

0 

np 

48 

8 

87 

98 

on 

48 

4 

ep 

4S 

84 

55 

7 

51 

80 

xp 

69 

87 

86 

64 

88 

98 

88 

48 

98 

60 

68 

48 

wia.  885. 

no.  387. 

Combinations.     xaptlm,  xyognpltfzm,  xsonpth-fnu  Twins. 

1.  Twill-tarr  m  (fi^.  380).    ;)c/'  =  —  7°  IS'.  =  ^  10°  16'.  % 

Twin-axKs  the  axis  of  the  zone  tml  3.  Twin-8xi8  the  axis  of 
thozone^m/,  Cloavage.  /?,  very  perfect law  perfect ;  ^,  im- 
pertVot.  Fracture  imperfect  concboidal ...  uneven.  The  face« 
/,  Zy  m,  t,  I  striated  panllel  to  tlieir  mteieeotknia  88di 
other ;  s  usually  uneYen,  rough.  Transpnnfe. ..tnmaluoe&t  co 
the  edges.   Lustre  vitreous;  on  daavage  fiwes,  especially  j?, 
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pearly.  Colourless,  white  of  various  shades,  liglit  rtnl,  yellow, 
green,  grej.  Streak  white.  Bhttle.    H      6  0... 6*6.    Gt  = 

•  • « 2*64. 

"Mf'lfs  with  dilliculty  before  the  blowpipe  and  colours  the 
ilame  distinctly  yellow.   Is  not  decomposed  by  acids. 

■  • • •    ■  • 

NaSi'  +  AlSi^  silica  69*20,  alumma  19*20,  soda  il*60.  A 
small  porfaoaof  the  soda  is  usually  replaced  by  lime  and  potash. 

Analyses  of  albite  a  from  Finbo  by  Eggertz,  h  from  Finland 

by  Ti'Tigstrom,  c  from  I'enig  by  Ficiniis,  d  from  Arendal  by 
G.  Rose,  e  from  Chesterfield  in  North  America  by  Stromeyer, 
/from  St.  Gotthardt,  in  crystala  (pericline),  by  Thaulow : — 


a         h        e        d  e  f 

Silica   70-.18  ^^7  09  67*75  OS"  tO  70-tJ8  60  00 

Alumina     ....  18*46  18*65  loso  i^so  19'4S 

Red  oxide  of  iron .    •  —  0*70  o*96     0*28  0*11  — 

Oxide  of  mangsnese .  —      —  0  25     —  —  — 

Lime   0*56  0*66(Mg0*34)     0*68  0*23  0*20 

Soda   10*60  Il  ia  looe    9*12  9  06  ii*67 


Analyses  of  albite  g  from  the  greenstone  of  Miask,  in 
crystals  (g  =  j  i;2i)  by  Abieb,  h  from  Brevig  in  Norway,  by 
Erdmann,  1  frum  Pantelkina  in  trachyte  (a  =  2  o95)  by  Abich, 
k  from  Schreibursau  in  the  Kiesengcbirc^e,  in  cry  stals  (a=2.62t), 
by  Lolmieyer,  /  from  Freiberg,  m  Irom  Marienbad,  o  =  2*612, 


both  by  £ersten : — 

g       h  i        h  I  m 

Silica   68*46  69*11  68*23  68*76  67  92  G8  70 

Alumina      ....  18*71  19'34  1«  3U  18*70  18  o0  17*92 

Eed  oxide  of  iron.    .  0*27     o*62  1*01  o*90  o-^n  0*72 

Lnno   0*60      —  1*26  O  SO  o  86  0  24 

Magnesia   ....  01 8     —  o*6i  0  09  0  42  — 

Soda   11*24  10*98  7*99  10*90  8  01  11  01 

Potash   0'66  0*66  2*68  1*21  2*66  I'lS 


Analyses  of  albite  n  from  Arendsl  (0  as  s*ss...8*ss)  mean  of 

three  analyses  by  Rammelsberg,  o  from  PennsylTania,  mean  of 
three  analyses  by  Redtenbacher,  p  from  Perth  in  Canada 

("Thomson's  peristerite,   a  =  2  025 ..  .2*627)  by  T.  S.  Hunt, 
(J   \\\  white  crystals  from  Snarum  by  Hchcidhaucr,  r  granular, 
perhaps  a  mechanical  mixture  of  albite  aad  fekpar,  from 
Gottiiardt  by  BrooiLS 
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n 

Silica   67*62 

Alumina   16*69 

Bed  oxide  of  iron    .   .  S'SO 

Lime   0*86 

Magnesia   1*46 

Soda   10*84 

Potash   0*61 

Water   o*69 


0 

p 

q 

r 

6720 

66*80 

66*11 

67*39 

lfi'64 

18*96 

19*84 

0*80 

0*34 

1*44 

8*68 

S'78 

0*61 

U  oA 

V  aU 

V  vx 

o*ei 

7*00 

8*84 

6*81 

1*67 

0*68 

0*67 

6*77 

0-60 

In  attached  crystals  and  cleavable  or  granular  maBseSy  in 
granite,  gneiss,  greenstone,  lava. 

Is  found  at  Auris  in  Dauphin^  and  Montagne  de  Lis  near 
Bareges  in  the  Pyrenees,  Bayeno  in  Italy  on  felspar,  Bobritzach 
near  Ereibeig,  Borstendor^  Siebenlebn,  Penig  and  Zi)blitz  in 
Saxonj,  Langenbielau  and  near  Hirschbeig  in  Silesia,  Gastein 
and  Hiittenwinkel  in  Salzhuzff,  Andreasberg  and  Steinberg 
near  Ooshir  in  the  Harz,  on  tne  Eohrb^  and  GTeiner^  the 
Sehmunerthal,  PfunderBthal  and  Pfttachmoch  in  the  Tjitd, 
Bosena  and  near  Bobmwka  in  MoraTia,  Wittichen  in  Baden, 
Greenland,  Kerabinak  near  Miaak  and  Alahaai^Mra.  near  Mnr- 
sinak  in  Siberia,  the  Sanalpe  in  Carinthia,  St.  Ctotthardt  and 
other  plaoea  in  the  Alps,  Kimito  in  Fii^and,  Broddbo  and 
Finbo  in  Sweden,  Tintagel  in  Cornwall,  in  syenite  and  ereeii- 
stone  near  Edinburgh,  the  Monic  iiirumtains  in  Ireland,  Upper 
Egypt,  Chesterfield  and  Wiimingtoii  in  MabeacUusetts,  Almatia 
in  the  Brazils. 


211.  OLIGOCLASE.— Oligodaae ;  Dnfrteo^.  Antitomer 
Feld-Spath;  Mobs.   Oligoklas;  Ty^^TOftim^  H fndiffpr 

Anorthic. 

m  010,  p  001,  9  081,  A  (Si,  »  101,  y  201,  I  110^ 
i  lie,  z  180,  /  130,  t  111,  o  111,  n  981.  The  filce  • 
truncates  the  edge  pwl^ 

FIG.  888. 

mp  8<1°  4o' 

64    80  V  m 

It        60  nearly.  ^  ^ 


Combinations,  xpenzfm^  gqwsei/uflzfm.  Twin 8.  1.  Twin 
axis  the  axis  of  the  zone  xp.  2.  Twin-face  m.  Tlie  nm^ive 
varieties  are  firequentlj  composed  of  numerous  paira  of 
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giving  a  striated  nppcanuice  to  the  cleav^c^eR  p,  Clenvage. 
J?,  pertect ;  less  perteet ;  /,  imperfe<'t.  i'racture  eonclioidal 
...imeTen,  splintery.  More  or  less  trauslucent.  Lustre  vitre- 
ouB;  on  the  more  perfect  cleavage  faces  inclining  to  pearly,  on 
the  other  £m»s  inclining  to  waxy*  Greeniah-white.  ..leek-green, 
greeniah-grey,  reddish-grey ,  flesh-red.   Streak  white.   H  s  S'O. 

e  e=  2-63... 2*74. 

^relts  before  the  blowpipe  much  more  easily  than  felspar  and 
albite  into  a  white  poiona  glass.   Is  not  decomposed  by  acids. 

•  •• 

Na'Si'  +  2A1S?»  a  considerable  part  ci  the  soda  being  re* 
placed  by  lime,  potaah  and  magnesia. 

Analyses  of  oligoclase  a  from  Sanviksaoll  near  Stockholm, 
h  from  Ytterby,  both  by  Berzelius,  e  from  Arendal  by  Hagen, 
d  from  Ajatskaja  to  the  north  of  Katharinenburg  by  Francis, 
e  fiiHn  Ajrandal  by  Bossies,  /  from  Schaitansk  in  the  Ural  by 


a 

h 

c 

d 

e 

/ 

SiHca  

.  6370 

61*06 

t)2'7() 

Alumina     .    .  . 

.  23*95 

23*80 

2309 

10*68 

23hu 

22  24 

£ed  oxide  of  iron 

OoO 

4*11 

0*62 

0-o4 

2-06 

3*18 

244 

216 

4-60 

2-57 

Magnesia   .    .  . 

.  0'S6 

0*80 

0*77 

1*05 

002 

114 

e-e7 

S'37 

7*66 

800 

7  08 

ISO 

O'SS 

2*19 

a-sx 

106 

x-os 

Analyses  of  oligoclase  g  froin  Warmbrunnin  Silesia  by  Bam- 
mdsberg,  h  from  Kimito  in  Finland  (fi  =  a*63)  hx  Chodnew, 
%  from  a  bonlder  at  Flensburg  (&  =  8*66i)  by  Wolff,  h  from 
Tredestrand  in  Norway,  I  from  the  gneiss  of  the  deep  Forvten- 
■toUe  near  Ereiberg  =  s*ea...S'a6),  m  from  Marienbad  in 
Bohemia  (e  =  S'Cai),  Doth  by  Kersten: — 


9 

h 

• 
f 

h 

I 

m 

68*80 

S4*80 

61*80 

69*97 

68*90 

Alumina    .  • 

.    .  S8'71 

si-si 

S$*84 

as-77 

98*48 

98*60 

Ked  ox.  iron  . 

•  tracea 

0*86 

0-61 

0*81 

.     .  S*6S 

0-47 

4'ia 

4'78 

9*88 

9*49 

Maf^esia  . 

.    .  traces 

0*94 

0*96 

700 

1204 

901 

8-60 

7*24 

7*49 

Potash  .    •  • 

.     .  217 

1*98 

1*29 

2*42 

2*22 

Ana Iv sea  of 


  oligoclase  n  from  the  volcanic  rocks  of  TenerilTe 

(o  =  2'oH...2  o9)  by  Deville,  o  from  Arriege  bv  Laurent,  p 
from  Boden  near  Marienberg  (o  =  2*66. ..2*68)  by  Kenidt,  ^ 
bom  Mellandamsbacken  near  Sahla  {Q  =  9*69)  by  bvauberg,  r 
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from  tlie  protogjne  of  ChaiiKiuni  bj  Dele«8e,  of  lia&e^ordite  # 
from  Hatiieijord  (g  =  a*72»)      Porchbammer: — 


ft 

0 

P 

? 

T 

V 

Silica 

62*07 

62*6 

61*06 

69*66 

68-25 

61-as 

Alumina    .  . 

22*29 

24*6 

82-66 

2328 

23-92 

23*39 

Bed  ox.  iron  . 

01 

0-35 

118 

2*40 

Lime     .    •  . 

2*06 

S'O 

2  02 

6  17 

3  23 

MagneaiA  .  • 

0-64 

0*2 

0*11 

0*36 

032 

0  3d 

8-4o 

8*9 

9*43 

6*61 

6*88 

2*66 

Potash  .    .  • 

3*68 

808 

1*76 

2-81 

tarace 

Loss  by  ignit.  . 

(liA  0*39) 

103 

Kot  decomp.  • 

0*82 

Ciystallized  and  massive,  in  granitoy  sjreuite,  gueiss»  par* 

pbyry,  basalt. 

Is  found  massive  in  granite  near  iStockbolm,  Ytterby,  Troll- 
liatt%  Tvedestrand  in  ^H'orwa^  (avanturine-felspar  or  sounen- 
steiny  the  play  of  colours  being  produced  by  numerouB  thin 
hexagonal  plates  of  hematite),  Kimito  and  other  parts  of  Fin- 
land, Schaitansk  in  the  Ural,  Philadelphia  in  the  United  States  ; 
in  attached  ciyatalB  at  Arendal  in  Norway,  in  imbedded  crys- 
tals in  the  porphyry  of  Ajatskaja  aod  Bogoelowsk  in  the  Ural, 
in  thei  green  porphyry  of  the  Miihlenthal  near  Elbingerode  in 
the  Hans,  in  the  porphyry  called  Verde  Antioo  in  the  Morea. 
Hafiiefjordite  is  found  in  caTities  in  la?a^  with  augite  and 
ibnenite,  at  Hafnefjord  in  Iceland. 


212.  LABBADOHITE.— Labfador  fdspar ;  Phillips.  FeU- 
spath  opalin;  Hauy.  Pdychromattsoiier  Feld-fi^niui;  Mohs. 
Labradorit ;  Hauamann,  Haidinger. 

Anorthic. 

s>  010,  p  ooly  I  110,  t  110,  y  SOI. 


flip 

Ip        114  S6 

f         66  84 

69  SO 


Twins.   1.  Twin-face  m,  9.  Twin-face 

Massive  varieties  are  sometimes  constituted  of  numerous 
layers  of  whieh  each  pair  is  a  twin-crystal  according  lo  one  of 
the  two  laws  above  stated.  Cleavage,  p  very  perfect;  vi  rather 
less  perfect;  /  imperfect.    Fracture  imperfect  conchoidal 
uneven,  splintery.    Faintly  translucent.    Lustre  vitreous  lih 
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clining  to  pearly  nn  tlie  faces  of  most  pcrtrct  eicavage,  aud  to 
resiuouB  on  the  surlaces  of  fracture.  Grey  passing  into  yellow, 
red,  green,  white ;  ash-grey,  smoke-grey,  flesh-red.  The  colours 
of  the  face  b  eometimes  changeable.  The  play  of  oolours  ap- 
pears to  be  produced  by  a  number  of  microscopic  crystals  of 
aome  other  mineral,  perhaps  quaits»  contamed  in  the  labnuio- 
xite.    Streak  white.    Brittle.   H  =  6*0.    a  =  2*67... 2*76. 

Malta  before  the  blowpipe  rather  more  easily  t^iaa  falspar, 
into  a  eolourless  glass.  In  powder  ia  completely  deoompMed 
by  concentrated  hydrochloric  add. 

BS  +  AISS  where  B  is  principally  lime  and  soda. 

Analyses  of  labradorite  a  from  the  island  of  St.  Paul,  h  fiom 
Biuaia»  both  by  Klaproth,  c  from  a  boulder  in  Brandenbuig  by 
Dtilk,  d  from  Campsie  in  Scotland,  e  from  MilxigaTie  near 
Glasgow,  both  hj  Le  Hunte,  /  from  the  lava  of  iBtna  by 


ah  c  d        ^  f 

Silica   66'7ft  66*00  64*66  64*67  62*84  6S*48 

Alumina     .    «    .    .  STSO  S4X)0  STST  37*80  90*97  96*40 

Eodoz.ilon    .    .    .  1*96  S*96  —  0*81     0-87  1*80 

Imne  •   11*00  10*96  19*01  10*60  19*10  9*49 

Magneom   ....  —  —  —  0*18     —  1*74 

Sod*   4*00  8*60  6*48  6*06     8*97  4*10 

Potash   —  —  —  0*49      0*80  0*99 

Pirotox.  mang.  ...  —  _  _  —     —  o*89 

Water   0*60  o*60  —  —      —  o  i2 


Analyses  of  labradorite  g  from  Kijew  by  Segeth,  h  from 
Ru.ssgardeu  in  the  parish  of  Tuna  in  Dalarne  by  Svanberg,  % 
from  the  doleritic  porphyry  of  the  Faroe  ialauda  (g  =  2*67... 
J  01*)  by  Forchammer,  ^  (g  ==  2*71 ),  /  (o  =  9*72),  m  (q  =3 


2*706),  all  from  Egersund  by  Kersten : — 

g        h        i        k        I  m 

Silica   65*49     f>2'\o     62'52     62'30     52-45     62  20 

Alumina       ....     86*83     28-82     30*03     2900     2985  29*06 

Bed  ox.  iron    .   .   .     i*60     1-29     1*72     ros     roo  o-so 

lima  10*93      9*15    12*68     11*69     11*70  12*10 

Ma^moa   ....    0*15     1*02    019    0'16    0'16  0'18 

Soda   8*97     4*84     4*61     4*01     8*90 1 

Potaah   0*88     1*79     —       0*60     0*60  J  ^ 

yi9Xm  0*61    1*76    —     —     —  _ 

Analyses  of  labradorite  «  from  Drummond  in  Canada  by  T.  S. 
Hnnty  o  from  the  porplnTy  of  Tyfholms  Udden  near  Holmen 
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in  Norway,  p  from  the  melaphyr  between  Botzen.  and  CoUman 
in  the  Tyrol,  both  by  Delesse ; — 


nop 

SiKca   64*70  56*70  63*23 

Alumina   2U-80  •       25*23  27*73 

Bed  oxide  of  iron  •    .  0*36  i*7i  i*50 

Magnena   —  o  73  0*93 

Lime   11*42  4*94 

Soda   8*44  7-041 

Potaah   0-«a  8-W  /  ' 

Water   0*40  0*77  O'M 


Labradorite  oocura  principally  as  a  constituent  of  rocks  witii 
augite,  diallage,  bypersthene.  The  varieties  which  exhibit  t 
play  of  colours  are  mostly  derived  firom  a  coarse-grained  hjrpen- 
thene  rock. 

It  is  found  on  the  coast  of  Labrador,  in  the  idand  of 

St.  Paul,  in  Eussia  near  Peterhof  in  Inp^ennannland,  Kijew, 

in  Finland  at  Ojamo  and  Miolo,  in  the  ^rorne  niouniains  iii 
Ireland,  ^[ouzmii  in  the  Tyrol,  in  the  ILu/.  in  the  duchv  of 
Brandenburg  in  boulders,  in  greenstone  poiphs  vy  at  Campaie 
and  Milngavie  near  Glasgow,  Vico  in  Corsica,  ^^Jeustadt  near 
8tolpen  in  Saxony,  Wiesbiihl  near  Lobenst.  in  in  the  prind- 
pality  of  IveusB,  in  doh^'ite  at  Penicr.  ^^).sH\\ein,  Siebenlehn 
in  Saxon V.  the  Meissner  in  Hcssia,  and  ihc  island  of  Skve.  in 
hornblende  rock  at  Kussgarden  in  Dalarne  ni  Sweden,  in  the 
doleritic  porphyry  of  the  Faroe  islands,  and  at  Egersmid  m 
Norway,  in  lava  on  Monte  Filieri  near  Nioolosi  on  J^tna^  in 
the  lava  of  Vesuvius. 


21a.  CHELSTI  VNITE.  — Anorthite  ;  PhilUps,  Beodaat. 
Anorthomer  JTeld-Spath;  Mobs.    Anorthit;  Hausmann,  Hai> 


Anorthic.  liojio  =  69^80' ;  010,1X0  =  es**  SS' ;  OOlJlO  « 
66^  as' ;  iil»001  :=  6S^  lo' ;  110,001  »  SS^  s\ 

m  010,  p  001,  e  021,  n  oSi,  s  101,  y  80i«  t  m, 
q  203,  I  no,  i  Tio,  z  180,  /  iso,  «  111,  o  ill,  r  In, 

U    221,   to    241,  V  241. 
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no*  882. 


yml  84**  48' 
inU      88  38 


no.  888. 


Cuuibiuatiuns.  ptho^iei/.uj'tjrh  ^'^oypeitlm,  xsoyuvwnepiltfzm. 
Twins.    Twin-faco  in  (fi^.  392).     pd  =  —  8°  24'.  Cleavage. 

»i,  perfect.  Fracture  conchoidal.  Transparent... trtmslucent. 
liUfltre  vitreous,  on  the  cleavage  faces  pearly.  Colourless,  white. 
Streak  white.    "Rrittle.    u  =  6*0.    Q  =  2'6o0...2-763. 

Melts  with  diiticulty  before  the  blowpipe  into  a  blebby  glass. 
With  soda  forms  an  opac|ue  white  glass.  Is  completely  decom- 
poeed  hj  hydrochloric  aad,  leaying  silica  in  powder. 


Ca^i  +  AlSi»  silica  43*72,  alumina  36*40,  lime  19*88.  Part  of 
tiie  lime  is  usually  replaced  by  magnesia^  potash  and  soda. 

Analyses  of  christianite  a  from  Monte  Somma  hy  Gt.  Bose, 
h,  e  from  Monte  Somma  by  Abioh,  d  from  the  lava  of  Java  by 

iieiiiwardt,  e  from  SelQall  near  Lamba  in  Iceland  (a  =  2*7o), 
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not  quite  free  from  a  mixture  of  au^ite,  by  Forc}mnHner,yfirom 
lava  in  tiie  plaia  of  Thjona  in  Icelaud  (o  =  2*68d)  hj  Geuih : — 

a        h       e       d       €  f 

Silica  4i  l2     43  79     M  O    47  63     IS  73 

Aluuiiiia  34  46    36  12    35*49    87*0    32*52  30*59 

Red  o.ude  of  iron  .    •     0*74     o*70     o  ri7    —      2*01  i*60 

Lime  16*68    19*02    is  aa    14  5    17  05  17*22 

Magnesia     •    .    .    .     6*26     o-66     0*34    —      i*3o  0*97 

Soda  —       0*27      0*68      0*e      109  113 

Potash.  —       0*26      0*64     —       0*29  0*68 


Is  found  in  crystals  and  massive,  with  other  volcanic  minerals, 
in  cavities  in  scattered  blocks  of  dolomite  on  Monte  Somma 
near  Vesuvius,  in  Java  in  lava,  in  Iceland,  at  Pans  in  Columbia^ 
in  the  meteoric  stones  that  fell  at  JaTenas. 

Having  used  the  term  'anorthic'  to  denote  the  system  of 
dystallization  to  which  the  crystals  of  this  snbstsnee  bdong, 
andy  as  the  name  *  anorthite'  might  with  equal  pnyriety  bATe 
been  applied  to  every  other  member  of  the  system,  we  hare 
been  induced  to  adopt  the  name  of '  christianite,'  assigned  to  cer- 
tain dystals  of  it  by  M.  Monticelli,  to  designate  this  nuneimL 


214.  LATEOBITE.— Latrobite  ;  Phillips,  Bendant.  Im- 
trobit ;  Mohs,  Hausmann,  Haidinger. 

Anorthic. 

CSeavage,  in  three  directions,  making  with  each  other  imgles 

of  86°  30',  78°  16'  and  71°  0'.     Fracture  uneven.  Translucent. 

Lustre  vitreous,  inclining  to  peai*ly.    Piilti  red.    H  =  6  0... G  o. 

G  =  2-72U...ii  722. 

Becomes  white  before  the  blowpipe,  and  uieli--^  with  intu- 
mescence on  the  edges.    With  borax  fuses  into  a  dear  glass. 


Analyses  by  C.  Gmelin : — 

Silica   4^ifl5  41*78 

Alumina  36*81  32*83 

Lime   8*28  9*79 

Potash   6*66  6*68 

Oxide  of  manganese  .   .  S'16 1  _ 

Magnesia   0*68  J 

Water   s*04  s*04 


In  imperfect  crystals;  massive;  disseminated. 

Is  found  with  felspar,  mica  and  calcite  on  the  island  of 
Amitok  near  the  coast  of  Labnidor,  It  is  said  to  oocnr  also  at 
Bolton  in  Masaachusetts. 
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215.  BAESO WITK— Bareowit ;  Hauamann,  Haidinger. 

Cleavage  in  one  direction  tolerably  perfect.  Fracture  splin- 
tery.   Tniuiiucent  on  the  ed^es.   Lustre peai^iy  ...dull.  White, 

U  =  63...GU.     a  —  2*71. ..2762. 

Before  the  bluvspip.*  melts  with  difficulty  on  the  ed'2:es  into  a 
blebby  glass.  "With  borax  melts  into  a  colourless  transparent 
glass.  With  salt  of  phosphuius  It-aves  a  skeleton  of  Bilica. 
With  solution  of  cobalt  turns  Mur  Is  easily  decompoaad  by 
warm  hydrochloric  acid  forming  a  jelly  of  ailica. 

Ai^^i'  +  aCaSiy  part  of  the  Ca  being  replaced  by  Mg. 
AnalyBes  by  YairentTapp 


Silica   49  01  49*06  48-07 

Ahimina   33*85  33*78  31  09 

J^inie   15t6  15*30  1510 

Maguesia   1*55  l%%  l'6o 


Ts  found  in  i^r'^^^ular  and  compact  masses,  in  blocks  containing 
C4irundum,  F[Mn«  lie  and  mica,  in  the  auriferous  baud  oi  Bar- 
aowakoi  near  iLytichtimak  in  the  UraL 

» 

216.  GEHLENITE.— Gehlenitc  ;  Pliillips,  Hauy.  Pyra- 
midaler  Adiaphan-Spath ;  Moha.  Gehlenit  i  Haiiftmanni  Hai- 
dinger* 

Pyrauiidid.  Fia.  394. 


a  100,  e  001. 

ae  9(P  0 
W     00  0 

Clesmge.  imperfect,  but  distinct;  a,  traces.  Fracture 
imperfect  eonchoidd...imeTen.  EaoeBraogh,  uneven.  Trans- 
lucent  on  the  edges.  Lustre  resinous,  inclining  to  vitieous. 
Giey,  brown,  green.    Stresk  white.    Not  very  brittle,   h  as 

BTB . .  .O'O.    a  =  S'OO . .  .3*10. 

Before  the  blowpipe  fhsible  in  thin  splinters  with  great 

didicLilty.    With  borax  and  salt  of  phosphorus  fuses  into  a 

irbasrt  eoloiired  by  iron.  Is  completely  decomposed,  both  before 
and  after  i^uitiou,  by  wiu-m  iiydrochluric  acid,  forming  u  jelly  of 
aiiica. 
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Ca^Si  +  AlSi,  part  of  the  Ca  being  replaced  hj  Mg,  Fe,  and 
part  of  the  ai  by  #e. 

AmijwA  a  by  Puchs,  hhyr.  Eobell,  c  by  Damour,  d,  e  by 
Kuhny  /by  Bammelaberg : — 


Silica  .... 
Alumina  .  .  , 
!R<:'d  oxide  of  iron 
Protoxide  of  iron 
Lime  .... 
Magnesia  .  . 
Soda  .... 
Water    .   .  . 


a 

89*64 
84-80 


66 
86-60 


5 

61-0 
81*4 

4-4 
87*4 
8-4 


8*80  8*0 


c 

81*60 
19-60 
6*97 

88-11 
8*80 
0*88 
1*68 


d 

60*47 
17-79 
7-80 

86*97 
8*99 


e 

89*68 
19-00 

7*86 
86-66 
1*41 


/ 
8e*76 


8-68  6*66 


S-88 
1-78 
87-90 
8*88 
0*18 
1-88 


In  a  the  whole  of  the  iron  was  determiiied  as  black  oxide  Ff  ; 
the  iron  waa  asauined  to  be  in  the  state  of  red  oxide  in  and 
in  the  state  of  protoxide  in  e. 

Ib  found  in  crystals  imbedded  in  calcite  on  Mount  Monsofu 
near  Yigo  in  EassathaL  Crystals  lia?iiig  the  same  form  ud 
composition  have  been  found  by  Dr.  Percy  in  the  dags  of  sa 
iron  furnace. 


217.  SOMEEVILLITE.— Melilite,  Humboldtllite,  Somer- 
Tillite  ;  Phillips.  Humboldtilite  ;  Beudant.  Humboldtilxth 
Melilith;  Mohs.   Humboldtilit ;  Hausmann,  Haidinger, 

Pyramidal,   loi^uoi  =  32"^  6i'. 

e  001,  a  100,  e  loi,  m  iio,  h  sio. 

Fie.  896. 


Combinations.  C0Of  cuMthf  csnMiA.  dearage. 

0,  |»erfect ;  a,  traces.  No  deaTage  has  been  observed  in  the 
variety  called  melilite.    Fracture  conchoidal...uneTen.  Seni- 

transparent... opaque.  Lustre  vitreous,  on  the  surfaces  of 
fracture  inclining  to  resinous.  White,  green,  yellow,  brown. 
Streak  white,    u  =  6  0...o'6.    o  =  2  90 ...a  i04. 
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BAECOLITE 


asx 


Melts  without  difficulty  before  the  blowpipe.  Gelatinizes 
with  hydrochloric  acid. 

2B'i3i'4-^i,  whereSi8Ca,Mg,Na,K,aiid^i8AIaudl^. 

Analyiies  a,  h  of  melilite,  O  =  2*06,  from  Capo  di  Bove,  c 
of  humboldtiJito,  o  =  2*90,  from  Monte  Somma,  ail  by  Damoui', 
d  of  humboldtilite  irum  Vesuvius  by  v.  KobeU  :— 


abed 

Silica   99-97  88-84  40*80  48*08 

Alumina   8*48  8*81  10*88  11*20 

Red  oxide  of  iron  ....  10-17  10*02  4*43  Fe  2*32 

Lime   32-47  32  05  81-81  31-96 

IVragnesia   6  u  671  4*54  6-io 

Soda   1-96  2  12  443  4  28 

Potaah   1*48  1*61  0*86  0*38 


Is  found  in  attached  crystals,  granular  masses  and  dissemi- 
nated, with  calcite,  ou  Monte  Sonunai  and  in  the  lava  of  Capo 
di  Bove  near  Borne. 

The  want  of  cleavage  in  melilite  renders  its  identity  with 
Bomervillite  rather  doubtfuL  These  minerals  are  united  on  the 
authori^  of  MM.  Damour  and  Desdoiseaux. 


218.  SAECOLITE.— Sarcolite;  Phillips,  Dofir^noy.  Sarko- 
lith ;  MohSy  Haidinger. 

Pjrramidal.   101,001  =  4i^  86'. 

a  100,  c  001,  e  101,  m  iio,  h  210,  r  in,  t  113, 
V  813,  s  811.   The  form  v  is  hemihedral  with  paraiiei  laces. 


f  IG.  898. 
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Combination.  acm€hrt9v\  Fracture  conchoidal.  Semi- 
transparent... transIuoGnt.  Lustre Titreons.  Fle8h-red...white. 
Veiy  brittle.   H  =  8*0.   ft  b  9*646. 

jiisible  before  the  blowpipe. 
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Jbialysis  \ij  Scaoehl : — 

Silica   42*11 

Ahnniua  *  •  2450 

Lime   S2'43 

Soda ........  2*93 

Is  found  among  the  anciently  ejected  debna  of  V esuTios. 

219.  SCAPOLITE.— ScapoUte ;  Phillips.  Meionite,  AVer- 
nerite,  Paran thine ;  Hauy.  Pjramidaier  Elain-^path.  Moks* 
Wernerit ;  Haiu^imann^  ^aidinger. 

Pyramidal.    ioi,ooi  =  2a® 

e  001)  a  100,  e  ioi»  m  iio^  f  no,  r  ill,  »  9i% 
ftf  881.   The  fom  b  is  sotnethnes  ]&einiliedral  witii  mpamt/tBt 

faces,  the  altornate  faooB  9  being  wanting. 
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na.  897. 


-<:zx 
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a 


K7C 


63°  ia' 
61  60 


S8 
73 
89 


°  10' 
27 
37 


no.  898. 


Combinations. 

a,  perfect;       imperfect;      tfaoea.    Practnre  conchoiiSiL 
TraziflluceiLt... opaque.   Luatre  yitoeoua;  on  sur&oes  of 
tare  resinoua ;  a,  m  pearly.   Colonrleaa,  wUia^  grey,  greeny 
in  impure  Tarietiea.    Streak  w]iite...greyiah»white. 

H  s  5*0.. .6*6.    G  es  9*81, ..a'78. 
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Before  the  blowpipe  melts  with  intmneacence  into  a  tnns- 
looeDt  jdaas.  With  aolutioii  of  cobalt  becomes  blue.  Soluble 
with  eTOrrescenee  in  hf/ana,  and  aalt  of  phosphoms.  In  powder 
ia  deoompoeed  bj  hjdiocUoric  acid. 

Ca\S^  -I-  2A18i,  silica  39*77,  alimnim  33*11,  lime  27*12,  part  of 
i\iv  ilme  beiuGf  replaced  by  BOiia  and  potash.  According  to 
iiarkort  aud  Breithaupt  acapolite  always  contaioj}  traces  of 

AnalvBes  of  the  transparent,  colourless  or  light-coloured 
varieties  (uieiiinite)  a  from  Moute  Somma  by  L.  Ginelin,  b 
jacom  Monte  Somma  by  Stromerer,  c  from  Vesuvius  by  Wolff; 
of  less  tnuisparerit  varieties  (scapolil<\  ekebergite),  d  from 
Ervby  in  the  parish  of  Pargas  by  Nordcuuikidldy  e  £roxxi  Pargaa 
hj  W<Mf/JLroim  Pargas  by  iiartwaii 


a       h        e       d        e  f 

Silica   4S'60    40*63  4S*07  43*88  45*10  48*48 

Alumina    ....  88*85    SS'^S  81*71  85*48  38*78  86*41 

lame   80*et    24*85  88*48  18*86  17*84  16*58 

Soda                             8*57  1  0-46      —  0*76  6'a5 

Fotaab  —  ^  i  si             —  ^ 

Bed  oxide  of  iron  .    1*07    016  —      —  —  1*40 

Loasbyign.  .   ,   .    —     —  0*81    l*08  ro4  1*46 


Analvst'-i  (}['  scapnlite  g  from  Tunaberg  by  Wnlmstedt,  h^i 
from  Ersb  v,  k  t'runi  Pptteby,  all  by  Hart  wall  and  iledberg,  I 
from  Pargas  by  2<iordeiLiid6ld,  m  from  iioiton  (nuttallite)  by 
Thomson :— 


9 

% 

• 
f 

h 

I 

m 

43*83 

48*77 

6211 

51*34 

5413 

37*81 

All  111  una 

.  3528 

81  05 

27 -60 

3227 

2923 

2510 

.  10-37 

1504 

13o3 

9*33 

15-40 

18'34 

•  ««« 

d'2o 

380 

512 

731 

lU'd  oxide  of  iron 

001 

0-65 

I'Gl 

7'89 

0*61 

0*73 

100 

107 

1'50 

Analyses  of  seapolite  n  ftom  Malsjo  near  Carlstadt  in 
Wenoland,  massive,  0  s=  8*688,  o  from  Hirvesalo  in  Finland,  in 
oxystalB  snd  massiTe,  e  =  8*788,  f  from  Bolton  in  Massaohu* 
settVf  ^arjslBlUne^  »  s  fl*7i8,  q  finmi  Hesselknlla,  massiTe,  e  » 
riP85,  r  from  Aiendal  in  erjrstsb,  o  =  8*718,  all  by  Wolff,  t 
ftoBk  BoeknterB  in  tlie  parish  of  Srothem  in  BsstgotUand, 
a      8*84,  by  Berg :— 


884 


BILIC^TSS. 


n        o       p  q        r  $ 

Silica   49-88  48*16  48*79  49*S6  60*91  4rtf 

Alumina     ....  97*09  95*88  98*16  96*40  96*81  96*94 

lied  oxide  of  iron     .     0-91  1*48  0-32  o-6-l     0*76  0*61 

Lime   12  71  10-63  15  02  U  -14  IS'a*  17*00 

Magnesia    ....     O'SS  084  r29  —      oss  ou 

Soda  7'69  4*91  1  52  6  14       7  U9       4  71 

Potash                                0*87  0*12  0  54  0*66      O'SB  033 

Tolatile  077  0-86  0*74  or>9     o-4i  in*) 

TJudecompoaed    .    .     —      —  —  —  — 


Analyses  of  nuttallite  (h  =  4'0...4*5)  /  from  Bolton  in  Massa- 
chusetts by  Stadtmiiller,  of  metamorphn^ed  8cap<^lite  u  Irom 
T^by  by  Nordenskiold,  v  from  Bolton  in  Massaehusetts  bj 
Thomson,  w  from  Sjosa  in  Sweden,  red  (a  =  6*o,  o  =  9' 643), 
very  difficult  to  fuse  before  the  blowpipe,  not  decomposed  bj 
hydrochloric  acid,  by  Berzeliua,  x  from  Pargaa  in  slender  grey 
crystals,  not  clea^ible  (h  =  e  o  or  more,  e  =  9*66),  infiiiBble 
and  not  decomposed  by  adds,  by  Wolff: — 


i 

0 

W 

Silica  .    .  . 

.  45*79 

41*95 

46-80 

61*60 

orn 

Alumina  .  . 

.  60-11 

88*68 

96-46 

95*65 

Idme  «   •  • 

.  17*41 

90*66 

18*69 

8*00 

Magnesia 
Bed  oz.  iron 

1*86 

0*75 
1*50 

7-99 

Potash    .  . 

8*40  il§^      0*64,  Ka^  il  8*64,  Ka,  K  5*00 

Water    .  . 

1*68 

8*89 

5*04 

Mil  1*50 

The  analyses  of  yarieties  of  meionite  vary  greatly,  partly 
in  consequence  of  the  decomposition  of  the  mineral,  to  whieh  it 
is  very  liable,  and  partly  on  account  of  a  mechanical  admiiture 
of  quartz  or  mica. 

In  attached  and  imbedded  crystals,  and  massive. 

The  transparent  variety  (meionite)  is  found  near  Vesuvius 
in  cavities  in  granular  limestoue  in  the  debris  uf  ancient  erup- 
tions. The  opaque  varieties  are  tbund  in  the  iron  minet*  of 
Arcutlal  in  Norway;  Malsjo,  HiilleMtnd,  HesselkuHn  in  Sweden; 
at  Pargas  ni  Finland  ;  at  Eisenlu  i  ij;,  St  ra^^ko  and  EbersdorC  in 
Moravia ;  at  Akudlek  in  Grreenland ;  at  Bareges  in  France  ;  at 
Bolton,  Warwick  and  many  other  places  in  North  Americm. 

The  minerah  uanaUj  arran^edl  under  scapohto  difht  con- 
siderably in  hardness.  On  this  acoount  the  softer  varioties 
bare  been  regarded  by  Mr.  Brooke  as  a  distinct  mineral,  aiad 
named  nuttallite.  Bpecimens  from  Arendal,  somefiom  l^iliHdL 
and  one,  according  to  its  ticket,  from  JeSSmcm  County, 
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York,  in  ^^opamte  crystals  imbedded  in  culcite,  are  hard,  and 
scratch  with  oase  those  from  Littleton  and  Bolton,  ^VrasKjiclui- 
setts,  and  from  iiinvenjalo  in  Finland.  If  the  relative  hardness 
of  these  mmerak  does  not  coustitnte  a  speeifie  diii'ereiicei  it 
mufit  be  ascribed  to  an  altered  state  of  the  crystals* 

22iK  WiCilTISITE.— Wichtibit  J  Hausmaim.  WichtjTi; 
lEaifiiiiger, 

Clearage  in  two  directioiis  nearly  at  right  angles  to  each 
otber.  Frachue  imperfect  conchoidal.  Pull.  Black.  0  = 
3*09.  Magnetic. 


Analysis  by  Laurent  :— 

Silica   56*8 

Alumina   is*a 

Bed  oxide  of  iron  .   *   .   .  4*0 

Protoxide  of  iron  ....  13*0 

Lime   6*0 

Ma^^ncsia   3  0 

Soda   3*6 

Is  found  at  Wichtia  in  Finland. 


221.  GLAUCOPILO:E.— Gkucophan ;  BLauamann. 

Cleavage  in  two  directiona,  not  making  right  angles  with 
each  other.  Fracture  conchoidid.  Translucent... nearly  opaque. 

Lustre  vitreous,  indining  to  pearly  on  cleavage  faces  ;  vitreous 
on  the  surfaces  of  fracture.  Blueish-giey.  Streak  the  same. 
H  =  6*o.  o  =  3  103... 3  113.  lu  powder  attractable  by  the 
ma^^iiet. 

Before  the  bluwpipe  turns  brown,  and  melts  readily  into  an 
olive-cx^^en  gla-ss.  With  borax  fuses  with  ebulliiiun  into  a 
clear  glas^s,  sliowiiig  the  colour  uf  iron  while  hot,  biowly  and 
imperfectly  decomposed  by  acids. 


Analysis  by  Schuedermann  :  — 

Silica   66'49 

Alumina   12  23 

Protoxide  of  iron   10*01 

Protoxide  of  manganese  .    .   .  o*60 

Magnesia   797 

Idme   a*a5 

Soda  with  traces  of  potash  .    .  0*88 


Is  found  in  long  slender  crystals,  and  in  colu  nnar  or  granular 
fiuwea,  in  a  bed  of  mica  slate  in  the  i^and  of  iSyra. 

a 
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222.  TALC— Talc;  Haiiv.    Prismatischer  Talk-Giiinmer 
Mohs.    Talk  j  Hausmoun,  Jlaidinger. 

In  tbin  six-sided  plates,  with  angles  of  nearlj  60%  hayijig  cam 
yeiy  distinct  cleavage. 

The  compact  varieties  liave  a  splintery  or  earthy  fracture. 
More  or  1l*ss  translucent.  Lustre  pearly  on  the  cleavaij:*:'?. 
The  optic  axes  lie  in  a  ^lane  per{)eudicular  lo  the  cleavage,  anJ 
make  augles  of  3^  42  with  a  iKa-mal  to  the  cleavage.  By 
transmitted  light,  various  shades  of  blue,  frreen,  grey;  by 
reflected  lit^ht,  freijueutly  silver- white.  Streak  \Uiite.  In  tiiin 
leaves  flexible,  hut  not  elastic.  Sectile.  H  =  l'0..,l'6.  &  = 
8*6... 2*8.    L^nctuous  to  the  touch. 

Either  infusihle  or  fusible  with  great  dilficulty  before  the 
blowpipe.  With  solution  of  cobalt  assumes  a  pale  red  coloiir. 
Not  acted  upon  bj  acids. 

Analyses  of  cleavable  talc  a  from  the  little  St.  Bernard  by 
Bertliier,  b  from  the  Grreiner,  c  from  Briissiansk  near  Katha- 
rinenburg,  both  by  v.  Kobell,  d  from  the  Zillerthal,  e  irom 
Ehofle  Island,  both  by  Delesse,  /,  g  trom  Chamouni  \ij  Ma- 
rignac  ;— 

a      h       e       d       t       f  f 

Silica     ....     68*2     62*8     62  80    63  0    61-76     62*58     62  41 

Magnesia    .     .     .     33*2     32  4     3102     33  6     3168     351^)  3^4.^ 

Protox.  iron  .  .  4*6  1*6  l*io  trace  1 7u  1 98  2  »>«> 
Alumina    ...    —     I'O     o*60    —     —      —  — 

Water  ....      8'6      2*3      1*92      3*4     3*83      0*04  004 

Analyses  of  greenish-white  talc  h  from  Boschkina  in  thf 
district  of  Sktoust  by  Hermann,  of  massive  varieties  (speck- 
stein)  %  from  Mont  Caunerifou.  Jc  from  Sahla,  I  from  Scotland, 
m  from  China,  n  from  Wini>iedel,  all  by  Lychneil,  o  troBX 
Voigtsberg  (o  =  2790)  by  iCersten; — 

h       i        k        I       m       n  o 

Silica     .     .  .  60*21  66*70  63  13  64*53  66*53  65*64  6««>: 

Magnesia   .  .  34*42  3u  23  34*30  27*70  33  42  30*80  SI'?; 

Protox.  iron  .  2*14  2*41  2'27  6  bo  trace  3  rti  tr-.i 

Ox.  nickel  .  .  0*19  —  —  —  _  x     •  -  r.'* 

Water  .    .  .  l  oo  —  —  —  —  — 

Caib.  ac.  .  .  2*50  —  —  —  —  —  _ 

In  crystals;  slaty  or  earthy  masses;  pseudomorplious  att^-r 
kyanite,  felspar,  pyrope,  t^uartz,  audaiusite,  augite,  tourmaline, 
lupu/<,  dolomite. 

It  occurs  alone  as  talk-slate,  aiul  with  quartz,  mica,  chlorite*, 
felspar,  form^  various  slaty  and  granular  rocks  \  in  bods 
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kynnite  and  staurulite ;  in  beds  of  ma^etite,  towanite  and 
^ileuii ;  in  veius  of  tin  ore.  Crystallized  talc  is  found  on  the 
G^reiner  in  the  Ziilerthal  in  the  T^l,  St.  Gotthard,  the  district 
of  Saizbiug,  Stiria,  Sahk,  Fahlun  and  other  places  in  Sweden, 
Bodeatnais  in  Bavaria,  Katharinenburg  in  Siberia,  in  many 
parte  of  Scotland.  The  masmve  variety  is  found  at  Gropfersgrun 
near  Wunaiedel  in  l^e  Eichtelgebirge,  pseudomorphous  after 
Timons  minerals,  in  the  tin  mines  of  Saxony  and  Bohemia,  tiio 
United  States,  Greeidand. 


99 


12S,  BIOTITE.— Mica  (in  part) ;  Hauy.  Bhomboedrischer 
TaUL-Glimmer;  Mohs.  Biotit;  Hausmann.  Merozen;  Hai* 
dinger, 

iiiiumbohedral.    100,111  =  70^  (/^ 

O    111,  a   Oil,  r    100,  s    111,  w    142,  V   163,  Z  176. 


ro 


90^  0' 

60  0 

70  0 


90 


108°  5d' 
79  41 
116  62 


WO 

VO 

ZQ 


78^  8' 
81  8 
84  0 


Jill. 


riG.  400. 


flG.  401. 


(I  I  i. 


Combinations.  <?a,  or,  omwvz.  Cleavage.  0,  very  perfect. 
Transparent translucent ;  less  so  in  a  direction  perpendicular 
to  O  than  parallel  to  o.  Lustre,  0  pearly  iiielinini^  to  metallic  ; 
the  other  faces  vitreous.  Dark  green,  brown,  passing  into 
blAck.  Streak  w]iite...pale  green i.sli-grey.  Sectile.  In  thin 
leaves  eln.stic.  u  =  20... 3*6.  o  less  hard  than  the  other 
faces.     O  =  2*78... 2-95. 

In  the  matrass  yields  water  and,  usually,  ira<i  s  of  hydro- 
fluoric acid.  Before  the  blowf)ipe  melts  with  difficulty  into  a 
grey  or  black  bead.  Soluble  in  borax  fonniug  a  glass  coloured 
l>v  iron.  Is  slightly  attacked  by  hydrochloric  acid.  Is  com- 
pletely decomposed  by  sulphuric  a<ud,  leaving  pearly  scales  of 


Sf8i'  +  AlSi,  wheie  B  denotes  Mg,  K,  T^,  and  part  of  the 
Ii  is  rephieed  by 

s  2 
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Analyses  of  biotite  a  from  Miask,  b  from  Monroe,  c  from 
Karosulik,  d  from  Bodenmais,  all  by  v.  Kobell,  e  firom  faigtt 
by  8vBIlhergff^rom  the  Baikal  by  H.  Eose ; — 


a.       6        e       d  ^  / 

Silica   42*13  40'(X)  41*00  40*86  48*69  49*01 

Alumina      ....  18*88  16*16  16*88  16*18  81*68  iros 

Bed  oxide  of  iron .   .  10*88  7*60    4'fio  18'00  10*88  4*89 

Magnesia    ....  16*16  81*64  18*86  88*00  10*87  86*87 

Protoxide  of  iron  .   .  8*86     —     6*06  (lime  0*86  — ) 

Potaah   8*68  10*88     8*76  8*88  8*46  TfiS 

Protox.  man.   ...  —  —      —  —  0*75  — 

Hydrofl.  ac.     ...  —  0*53     —  (f  o  5i)  O  ti 

Tit.  acid     ....  —  0-20     —       c*  o  sa  — 

Water   1*07  3*oo    4*30  0  44  a  36  — 


Of  the  following  varieties  of  mica,  having  nearly  the  ?*ame 
chemical  constitution  as  biotite,  the  forms  and  optical  pro- 
perties are  unknown.  Mica  y  from  Sahla  and  h  from  Roeendal 
near  Stockholm  by  Svanberg,  t  from  Vesuvius  by  Bromeia,  k 
from  the  Zillerthal  by  Y anentrapp^  I  from  Miaak  by  K.  Koee * 


h 

t 

k 

I 

.  48*66 

44'41 

88*78 

88*86 

40*00 

.  18*86 

16-86 

16*01 

16*07 

18*67 

Aluminium    .  I 

0*10 

8*80 

18-81 

18*03 

.  86*80 

11*86 

84*61 

16*60 

16*70 

Magnesium    .   .  . 

0*86 

Protoxide  of  iron 

7*11 

80*71 

fl 

1*68 

Protox.  mangan. 

1*06 

0*46 

0*61 

0*80 

0*87 

0*48 

0*48 

Potash  .... 

603 

406 

8*79 

13  68 

6-ei 

Fluorine  .... 

062 

0*41 

Ool 

Water  

317 

113 

075 

In  k  potash  i3  (is  includes  soda  and  loss. 

Tti  imbedded  und  attached  cr\'stals,  usuallr  vorv  thin  in  a 
direction  perpendicular  to  o  ;  in  scaly  and  gnuiular  aggrega* 
tions.    Is  much  less  widely  diffused  than  the  biaxal  mica. 

Is  found  in  the  miaacitOi  and  in  the  veins  of  granite  which 
traverse  it,  in  the  Umen  mountains,  in  several  parts  of  the 
TTrat  in  chlorite  slate,  in  large  crystalline  plates  with  malaoolite 
on  the  Baikal,  at  Monroe  in  New  Jersey,  Karosulik  in  Green- 
land, in  the  older  masses  eject(^d  by  Vesuvius.  The  combine 
tion  o(uwv2  was  observed  by  ^Earignac  in  mica  firom  Yesanuik 

Some  varieties  of  mica  exhibit  two  optic  axes,  malri^^g  yinA 
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t  ach  otTier  a  verv  sniali  angle.  Possibly  these  may  have  been 
uniaxal  in  their  normal  condition,  and  the  separation  of  the 
single  optic  axis  into  two  may  be  due  to  the  state  of  stanm 
prcMuced  in  the  ciystal  in  the  process  of  detaching  and 
deanngit. 


224.  MICA.— Mica  (in  part)  ;  Phillips,  Hauy.  Hemipris- 
matischer  Talk-G-limmer ;  Hoha*  Glimmer;  Hausmann,  Hai- 
dinger. 

Oblique.    101,100=25^  19';  111,010= 64°  46';  101,001  =  64°  4S'. 

h  010,  e  001,  e  02i,  m  no,  #  ill,  r  ill,  v  118,  a  lal. 

me      81°  90'  ehe      64°  48' 

rc      107     6  mhc     80  I 

mm    180   46  rbe     109  84 

m 

tlQ.  408. 

V---^—  -V  -  ^^"^  \ 

Combinations.  <?mi,  embvsrex.  Cleavage,  c,  very  perfect ; 
in,  h  traces.  Fracture  conchoidal,  seldom  observable.  Trauis- 
parent  ..  in  thin  leaves  transluceut.  Lustre,  r  pearly  inclining 
to  metallic;  the  other  fae«^s  vitreous  inclinini,'  to  adamantine. 
"R  =  1*500.  The  optic  axes  lie  in  a  j)iane  perpendicular  to  c.  Tlie 
angle  between  either  axis  and  a  normal  to  c  varies  in  different 
varieties  from  8°  to  88^  8l'.  Colourless,  white,  various  shades 
of  grey,  brown,  green,  black.  Colours  by  reflected  and  trans- 
mitted light  £requentlj  different.  Streak  white , . .  grey.  Sectile ; 
in  thin  leaves  elastic,    h  e=  8*6.    0  =:  8*8. ..31. 

In  the  matrass  ^elds  water  and  a  trace  of  hydrofluoric  acid. 
Before  the  blowpipe  melts  into  a  yeUowish-grey  blebby  glass. 
Different  varieties  possess  very  di£lerent  degrees  of  fusibility ; 
those  containing  fluorine  become  dull  when  heated.  Is  dis- 
solyed  readily  in  borax  and  in  salt  of  phosphorus,  leaving  a 
hkt^leton  of  silica  in  tlu-  latter.  Is  not  deconipuscd  by  li\  dro- 
chloric  or  sulphuric  acid,  the  chrome-mica  from  the  Zillerthal 
excepted,  which  is  acted  upon  by  hydrochloric  acid. 

Analyses  of  mica  a  from  Uto,  h  from  Broddbo,^  from  the 

neighbourhood  of  Fahlun,  d  from  Kimito,  e  from  Ochotzk,  all 
by  H.  Iiotie,y brown  mica  from  Cornwall  b)  1  tuner 


he 

90° 

0' 

mb 

so 

88 

^ 

64 

46 

rb 

61 

87 

70 

4 

84 

46 

81 

80 

ve 

43 

I 

ee 

58 

32 
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a       h        e        d  e  f 

Silica   47'oO  46  10  48*22  46-36  4710  Se'M 

AlnwiiTia.      •    .    .    ,  87*20  S1'60  84*52  36*80  33*80  25*47 

Bed  OX.  iron    .    .    .     8*jl0     8*86  6*04     4*68  4*47  S7DI 

Oxide  of  mangan.    .    o*9o    i*40  8*ii    —  s*66  vn 

Lime  —      —  —      —  0'X8  O-W 

Potash                            9*60     8*89      8*89     9*99  6*86  6*17 

Water  968     I'OO  0*98      1*84  4*07  — 


Hydrofluoric  acid         0*66    1*19    i*09    o*7i    o*99  9*70 

Analyses  of  mica  g  from  l?roddbo,  7*  from  Abborforsa,  both 
by  Svaiibcrg,  i  from  Jeti'erson  County  in  New  York  by  Meit- 
zendorf;  k  from  Siberia  by  Kkproth,  I  greea  mica  fsfm 
Schwarzeimteiii  in  the  Zillerthal  (fuchsite),  m  dirome^iniet 
from  Schwarsenstein,  both  bj  Schafhautl  :— 


g        h       i       k        I  m 

Silica   47*97  89*46  41*80  48*00  47*96  47*68 

Alumina  ....  81*69  9*97  16*86  84*96  84*46  16'16 

Bed  ox.  iron     .    .  6*87  86*78     1*77     4*60  1*80  6-71 

Oxide  of  mangan.  .  1*67  (lib  9*67)   —      0*60  —  1-17 

Frotox.  iron    .   .  —  1*46    ox.  chrome  8*96  6*91 

Magnesia     ...  —  8*99  98*79     —  0*79  ll*5§ 

Lime   —  0*31      —  (soda  037  1'17) 

Potash     ....  8  31  5  06      9*70      8-75  10  7o  7*27 

"Water      ....  8*32        —        O  29      1*26    2  86 

Fluorine  ....  0*72       0*29     3  30     —  0*85  — 

Aluminium  •    .    .  0*36  jra,Li    0*65     —  —  — 

Calcium  ....  —  0'32     —      —  0*42  — 


AnalTses  of  mica  eilyeivwliitei  locality  unknown,  o  :=  9*881, 
bj  BammeUberg,  o  firom  ZsidovicSi  a  9-8179  by  Kuaain,  / 
from  YesuviuB  in  oblique  crystalai  Uackish-greeny  by  Chodnew. 
q  from  the  Zillerthd  by  Varrentrapp,  r  from  St.  Etienne 

(g  =  2*817)  by  Delesse,  s  of  six-s^ided  prismatic  crvstaJs,  re- 
sembling mica,  formed  in  the  slags  of  a  copper  fuinace  ai 
G^arpenberg,  by  Mitscherlich : — 
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no        Pi  r  8 

Potash  10*26    10*10  0*96 1  8'87  106 

Soda  V$S      —  —   >  13-68  1'46  — 

Water  S*48     8*48  —  J  H,FH  4*lt  — 

In  p  part  of  the  iron  is  Bupposed  to  be  in  the  state  of  pro- 
toxide. This  ttDaljBLs  appears  to  show  that  the  substance  of 
hiotitey  with  whieh  it  agrees  very  nearly,  is  dimorphous. 

Mica  is  an  essential  ingredient  of  granite,  gneiss,  micaFfilate, 
and  is  often  found  in  fissures  in  those  rocks,  or  crystallized  in 
the  cavities  of  the  veins  which  traverse  them.  It  also  occurs  in 
sand  8tone8  and  various  wlate  rocks,  to  which  it  imparts  the 
property  of  cleavage;  in  veins  and  cavities  in  por[>livr\ .  hnsnlt, 
doloujite,  limestone,  lava,  and  in  matter  ejected  from  vukaiiuts; 
investing  or  imbedded  iu  andaliiftitc,  pimte,  scapolite,  tourma* 
line  and  other  minerals. 

Is  found  on  Vesuvius,  the  Ilmen  mountains,  at  Aiabaschka 
near  Morsinak^  the  Adun*Tschilon  mountains  near  Kertschinsk, 
and  in  very  large  transparent  plates  on  the  upper  part  of  the 
course  of  the  Witim  in  Siberia^  at  Fargas  in  Finland,  Narkseil- 
siak  in  Greenland,  in  various  parts  of  the  United  States,  at 
Bio  Janeiro,  in  large  plates  near  Skutterud  in  Norway,  in 
curred  hnzmue  at  Skogbdle  in  Bjmito  in  Finland.  Mica  occurs 
occasionally  in  the  dags  of  furnaces.  The  day  sandstone 
farming  the  wall  of  iron  fiimaoes  has  been  found  couTerted 
into  a  substance  like  mica.  Some  vaneties  of  mica  suffer 
decomposition,  and  are  converted  into  a  steatitic  snbstance. 

The  figure  and  angles  given  above  are  deduced  from  the 
measurements  of  a  crystal  fnnn  \ \»uvias  by  W.  Phillips. 
The  crystal  from  the  valley  of  Biimen,  described  by  Marignac 
(Bibb  Univ.  de  Oeneve.  Ser.  4.  T.  0.  Sup]>.  p.  301),  is  per- 
haps a  combination  of  the  forms  chmvz,  where  u  is  221  and  z  is 
201.  u  truncates  the  edge  7nr,  and  z  is  common  to  the  zones 
hu^xe.   ue^  (m""  26^1  «6  s=  ao"^  a',  ^  =  so''  6\ 


225.  LEPIPOLITE.— Lepidolite ;  Phillips.  Mica(inpnrt)  ; 
Hauy.  Hemiprismatischer  Talk-Glinuner  (in  part) ;  Mohs. 
Lepidolith ;  Hausmann^  Haidinger. 

Oblique? 

h         c  ooiy  m  110. 

60^  80' 

mm'     SI  0 

Combination,  Am.  CSIeavage.   c,  very  perfect ;  w,  h  traces* 

s  4 
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SILICATES 


Fracture  oonehoidal,  seldom  obsenrable.  Transparent... trans- 
lucent on  the  edges.  Lustre,  on  c  pearly  inclining  to  adamantine; 

on  the  oilier  faces  vitreuu.s.  Of  vjirious  shades  of  while,  grey, 
green,  rose-reil,  peach-blussom-red,  violet ;  frequently  ssil\  er-white 
by  retiectcd  right,  rose-red  by  trausmittod  light.  Streak  while. 
In  thin  leayes  clastic,    h  =  2  0... 3  0.    a  =  2*8... 3  0. 

Before  the  blowpipe  melts  into  a  white  or  grey  gla^s,  &oiiie- 
times  into  a  black  magnetic  bead.  Imparts  a  purple  (  (.dour  to 
the  flame.  Is  acted  upon  more  or  less  by  acids.  Tlie  yarietj 
irom  Altenberg  is  completely  decomposed  by  sulphuric  acid. 

Analyses  of  lepidolite  a  from  Bozena  by  C.  Omelin,  h  from 
Bosena  by  Exalowansky,  c  from  Churadoif  by  C.  Gmelm,  d 
from  Zinnwald  by  C.  Gmelin,  0  from  Cornwall,  brown,  by 

Turner,    locality  unknown,  yellow,  by  Begnault 


a        h        c        d        e  f 

Silica   4906     4908  o2'2o  4023  Anv,(\  iOTS 

Alumina      ....  8a*61    a4*01  28'86  11  U  I'j  vr^ 

Red  ox.  iron    ...  —      —      —  17-97  27  06  ia*S2 

Protoz.  mangan.  .    .  1*40     l  od  8*66  4*67  1*79  — 

Magnesia   ....  0'4i     o*4i  —  —  _  _ 

Potash   4*19     4*19     6*90  4*90     4*80  8*71 

Lithia   5*69     8*68     4*79  4'Sl      9*00  4'U 

Hydrofluoric  acid     .  8*46  "I  6*07  8*68     9*71  4-96 

Phosphoric  acid   .   .  oaij  —  —  —  — 

Water   4*18    4*16  trace  0*88  —  — 


Analyses  of  lepidolite  g  from  Zinnwald,  h  from  .Utenber^, 
/  from  Uto,  h  from  the  Ural.  /  from  Cornwall,  grey,  ail  by 
Turner^  m  perhaps  from  Ko^ena  by  iieguault 


Silica   44*28  40'19  50*91  6036  60*89  59*40 

Alumina      ....  84*68  88*79  88*17  88*80  81*88  trSO 

Protox.  iron    .    .    .  11*88  19*78  —  —  9'ae  — 

Protox.  mangau.  .   .  1*66  9*08  I'OS  1*98  trace  i-so 

Potash   9-47  7*49  9*60  9*04  9*86  9*14 

Lithia   4*09  8*06  6*67  6*49  4*06  4*86 

Hydrofluoric  acid  6*14  8*99  4*ii  6*90  4*81  4*49 


Analyses  of  lepidolite  ».  0  from  .Tu8chaKMA:i  near  ^Nrurf^iu-k 
by  liosah's,  p  from  Altciib«:rfr  by  Stein,  Iroia  /innwaid  y  by 
Lobmeyer,  r  by  ^>tein,  .v  Irum  Zinnwald.  f  of  le|)idolitc  (o 
2'848)  associated  with  red  decotnposing  tourmaiiue  from  .BiK 
sena  in  Moravia,  both  by  Banuneibberg:— 

^  yui.L  o  i.y  Google 
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It  occurs  principally  in  granite,  taking  the  place  of  mica^ 
and  in  hvih  and  veins  in  granite  and  gneiss. 

la  found  at  Bozena  near  Hradiako  in  Moravia^  at  Chursdorf 
near  Penig  in  Saxon^t  in  Utd|  near  Mursinsk  in  the  Vial,  at 
Paris  in  Maine,  Middletown  in  Connecticut,  in  the  tin-mines  of 
Bohemia^  Saxony  and  Cornwall* 

226.  MAKGAEITE.— Margarite ;  Phillips,  Beudant.  He- 
miprisinatischer  Perl-Glimmer  ;  3Iohs.  Mar^^aiiL  j  llauamann, 
liuidiuger. 

Oblique. 

Tn  thin  six-sided  prisms  forming  thin  crystalline  lamin©. 
Cleavage  parallel  to  the  base  of  the  prism,  very  perfi'et.  Semi- 
transparent. -.translucent.  Lustre,  the  cleavage  laces  pearly; 
the  other  faces  vitreous.  Beddish-white,  gTeyish-white,  pearl- 
grey.  Streak  white.  Bather  brittle.  Jn  tlun  leayea  ahghtly 
elastic.    H  =  8*6. ..4*6.    o  =  8*0... 3*1. 

Intumesees  and  melts  before  the  blowpipe.  Is  attacked  by 
acids. 

Analysis  of  margarite  made  in  the  Gottingen  laboratory : — 


Silica   33*60 

Alumina   68*oo 

Lime   7*60 

Protoxide  of  iron   0*42 


Ma^rnesia  O'Oo 

ProtojLide  oi  manganese  •    .    .     o  03 

Is  found  at  Sterzing  in  the  Tyrol  with  chlorite. 

s  5 


Digitized  by 


894  SILICATES. 

227.  LEPIDOMELANE. — Lepidomelane ;  Hausmiiim. 

Crystallized  in  six-Bided  plates  haviiig  a  cleavage  panlkl  to 
tbe  base  of  tbe  crystaL   Fracture  not  obsenraUe.  Opaque 

Lustre  vitreous,  inclining  to  adamantine.    Black,  in  eitrem^ 

thill  scales  leek-grceii  hy  transmitted  light.  Streak  moimtain- 
green.    Eat  her  brittle.    H  =  ao.    g  =  30. 

Before  the  blowpipe,  in  a  strong  heat»  melts  into  a  black, 
magnetic  globule.  Beiwliiy  soluble  in  borax  forming  a  gEM& 
f^isSa,  Decomposed  easQj  by  bydrochloiic  acid,  leaving  a 
xeeidue  of  silica  in  pearly  scales. 

•  •••• 

ASi  +  BSi. 

Analysis  by  Soltmann : — 


Silica   37*  to 

Alumina   ii  60 

Bed  oxide  of  iron   27*66 

Protoxide  of  iron   18*48 

Magnesia  and  lime     .   .   •   •  o*ae 

Fotasb   rao 

Water   O'SO 


Is  said  to  bave  been  found  in  aix-sided  tabular  ciyatalsi,  and 
scaly,  crystalline  masses,  at  Persberg  in  Wermland  in  SvredoL 

228.  SPHENE.— Sphcne  ;  Phillips.  Titane  calcareo-^ili- 
cieiix  :  I  f  any.  Prismatisches  Titan-Eb:£  j  Mobs.  Sphexii  Haui- 
maun,  Htudiuger. 

Oblique.  loi,ioo  «  S4®  27' ;  111,010 = 68^  8' ;  l0i,ooi  =  eo^  27'. 

h  010,  c  001,  r  on,  0  oi3,  y  loi,  x  102,  0  lou 
I  no,  m  idOy  «  141,  u  163,  H  183,  z  112,  e  113,  w  211, 

t  121. 
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Combinations.  eyn,.r.l.t,Xj  ryn,  eyxl.,n,s.t,m.r,  cyxh,  cyxlmb, 
tlmsn.ri/x.  The  faces  c,  /  faintly  striated  parallel  to  their  inter- 
HCCliuus  with  r  ;  s  striated  pnrfillel  to  their  intersections  with  t, 

s;  X  fretjuently  rounded,  y  sometimes  rounded.  Twms. 
1.  Twin.£ftce  c,  2.  Twin-face  y.  Cleavage,  r,  sometimes  dis- 
tinct ;  I  less  durtdnct*  Fracture,  imperfect  conchoidal. 
Transparent... tramhioetat  on  the  edges.  Lustre  adamantine, 
inclining  to  Titreous.  For  ntys  in  a  plane  paraUel  to  h  and 
polariced  in  that  plane  ^  =  i*a81«  The  optic  axes  lie  in  ft 
plane  parallel  to  and  make  angles  of  wont  16^  ii'  with  a 
Mcmal  to  w.  Tellow,  green,  brown,  aometimes  yellow  paaaing 
into  brown  at  one  end,  red.   Exlnbita  pleoehrcdam.  Streak 


Digitized  by  Google 


aUG  SILICATES, 

white;  light  red  in  greenovite.  H  =  60.. .6*6.  o  =  d'3...a7. 
Fyroelectric. 

Before  the  blowpipe  melts  on  the  edges  with  in  tumescence 
into  a  dark  glass.  With  borax  yields  a  transparent  yellow  glass. 
With  salt  of  phosphonis  and  tin  in  the  iniur  flanx  yields  a 
▼iolet  glass.  Is  partially  decomposed  bj  hydrochloric  acid ; 
perfectly  decomposed  by  sulphuric  acid,  or  by  fusion  with  six 
times  its  weight  of  bisufphate  of  potash. 

Ca'Bi  +  Ti'Si,  silica  ai  is,  titanic  add  40*66,  lime  ss  si. 

ATl:lly^Jos  of  .spheuc,  a  from  Seliwarzenstein  in  the  Zillorilial 
by  i  ufiiji,  b  irom  the  Zillerthal  by  H.  Hose,  c  from  Arciidal 
by  Rosales,  d  from  Paasau  by  Brooks,  of  a  red  variety 
{ crreenovitc),  f  trom  Saint  Marcel  by  Delesse,  y  by  Ma- 
rignac: — 

ah        e       d        ^      f  9 
Silica  ....    82*62    82*99    81*20    80*68    80*4    89*8  89*26 

Titanic  acid  .  .  i.TLM  4r58  40-92  42-66  42'0  48*0  SS'oT 
Lime    ....     a4"i8     20  01     'iJ  J-.     25  00    243     23*6  27*65 

Protox.  iron  .  .  —  u  ao  6  od  3  93  —  —  0*76 
Protox.  mang.  .     —       —       —      —      8*6     9*9  0*76 

lu  imbedded  and  attached  crj'stals,  massive ;  in  granite,  sye- 
nite,  gneiss,  ciystaUine  slate  rocks,  marble,  trachyte,  basalt, 
basaltic  lava^  in  rocks  ejected  by  volcanoes. 

Is  found  crystalliaed  in  Dauphin^  Montbknc,  St.  Ootthardt, 

Dissentis  in  the  Grisons,  Val  Magi^a  and  St.  Marcel  (<^reeno- 
vitc)  iu  riedmont,  Tfunders  and  Ptitschthal  in  the  Tyrol, 
Salzburg,  neai*  Buregea  in  the  Pyrenees,  Achniatowsk  near 
Slatoust  in  the  Ural.  Crystallized  and  nian.sive  in  Norway  at 
Arendal  in  beds  of  iron  ore,  and  licar  Laurvig  and  Friedrichs- 
warn,  in  Sweden  at  TroUhiittn.  Taberi:.  Borkut,  Smierfnrs, 
Gustavaberg ;  in  small  quruitilies  111  syenite  near  Dresden  and 
Meissen,  Moravia,  Weinbem  on  the  Bergstrasse :  in  Lrraiiite 
and  gneiss  near  Aschaffenburg,  Pa«sau,  Windisch-Kappei  in 
Carinthia ;  at  Aussig  and  TopHtz  in  Bohemia  in  phonoUte  \  in 
basalt  at  Wessel  in  Bohemia  ;  on  the  lake  of  Laach  in 
felspar;  near  Nantes  and  the  Puy  de  Dome  in  France,  tv 
Kaiserstuhl  in  the  Breisgau,  Vesunns,  the  Sau  Alp  ;  in  Scot- 
land in  the  Criffle  and  other  hills  iu  GkiUowttr,  on  the  soutii 
side  of  Loch  Ness,  near  the  Kind's  House,  Ben  Nevis,  Aber- 
deenshbe.  Mid  Lothian,  Loch  Tnesta  in  Eeltar,  one  of  ths 
8hetUmds;  in  gneiss  at  Altaness  in  the  island  of  Burraj;  m 
Lreland  in  Carriglinneen  in  mica  slate;  Sarlut  in  Gbeenlaiii 
the  Brazils,  the  United  States,  the  Greek  islands. 
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229.  SCHOBLOMITE.— Ferrotitonite ;  Whitney  (Journal 
of  the  Boston  Nat.  Hiat.  Soc.,  Jan.  1849,  p.  42),  Schorlamit; 
Bammelaberg. 

Amorplious.  Fracture  conchoidal.  Opaque.  Lustre  vitre- 
ous.   Black,  iridescent.    H  s=s  7'6.  '  o  =  8*783... n  sor. 

Before  the  Llowpipe  meLta  on  the  edges  with  difficulty  into  a 
black  mass.  With  borax  in  the  outer  flame  forma  a  yellow 
bead  which  becomes  oolourleaa  on  cooling ;  in  the  inner  flame 
with  the  addition  of  tin  yields  a  green  bead.  W^th  salt  of 
phosphorus  on  charcoal  in  the  inner  flame  with  tin  forms  a 
▼iolet  bead.  Partially  decomposed  by  hydrochloric  acid  forming 
a  yellow  solution,  which  on  the  addition  of  anunonia  yields  a 
yelluw  pi'ccipitate. 

fiRSi  +  E'f  i,  where  R  is  Fe,  Ca,  Mg. 

♦ 

Analyses  h  by  Whitney,  e,  d  by  Bammelsberg,  /  by 
Oossley:^ 

a  h 

Silica .... 
Titanic  acid 
'Red  o\.  iron 
Frotox.  iron 
liiuie  .... 
Magnesia    .  . 

In  analyses  a,  c  the  silica  contained  some  titanic  acid.  In 

a,  h  tiie  uxide  of  iron  contained  a  little  nianf^^anese. 

Occurs  massive  with  brookite  at  ^lai^net  Cove,  Hot  Springs 
county,  Arkansas.  Tliis  mineral  dill'  is  iiuicli  in  external  cha- 
racters ami  in  chemical  oompositiou  liom  the  mineral  described 
by  Prof.  Shepard  as  schurlomite. 


a 

20  43 
21*90 


2oUU 
22*10 
21*68 


80  06  28*78 


e 
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e 

/ 

27-So 

26*09 

25*66 

20*36 

15J2 

17*36 

2210 

21*56 

21*68 

22  00 

2.1*75 

22*^^3 

3201 

3112 

29*78 

30*72 

V62 

1*66 

1'26 

230.  PYBOSMALITB.— Pyroflmalite ;  Phillips,  Dufr^noy. 

Axotoiner  Perl- Glimmer ;  Mohs.  Pyrosmalith;  Ilausniauu, 
Haidinger. 

Bhombobedral.   ioo,lll  =  46^  4»\ 


O    Illy  a   Uily  X   120,  z  13l. 


ao 

0' 

ad 

60 

0 

SCO 

81 

80 

tBO 

60 

47 

U 

80 

17 

46 

35 
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Oombinatioiis.   00,  oax,  oeutz.    Cleavage,      per£eel; ;  « leM 

perfect.    Fracture  uneven.    Translncent... opaque.  Lustre, 

pearly  011  0,  on  the  other  faces  rej?inous.  Liver-browii, . .olive- 
green.     Streak    ligliter   thaii   the   colour.    Bather  brittle. 

H  =  i-()...4*5.     O  =  .3'0...3-2. 

lu  the  matrns'*  yieldsi  yellow  drops  of  chloride  of  iron,  the 
deeoniposod  vnru  tit'i^  give  off  water.  Before  the  bu'\\  [lipe  melta 
into  a  black  niMgnetic  globule.  With  borax  and  salt  of  pho?- 
})liorus  yields  the  reactions  of  iron,  manc^anese  and  silica ;  with 
Bait  of  phosphorus  and  oxide  of  copper  the  reaction  of  chlorine. 
Is  coni])letelj  decomposed  by  hjdirochloiic  acid  and  concen- 
trated nitric  acid. 

AnaLyses  bj  Hisinger: — 


.  S6-40 

36-85 

Red  oxide  of  iron 

.     32  00 

3o  18 

Peroxide  of  uiaugauese 

.  2310 

1*21 

Alumina  ...... 

0'60 

Hydntclilonc  acid    .    .  . 

l  e-50 

It  is  supposed  that  the  iron  and  manganese  in  the  6iUc»t€fl 
mu.'^t  have  been  in  the  state  of  protoxides. 
In  attached  and  imbedded  crystals. 

  • 

The  uudeeomposed  varieties  are  found  at  Nya  Kopparbeig 
in  Westmannland,  the  decomposed  varieties  at  Bjelke  Gnifan  I 
near  Fhilipatad  in  Wetmeland  in  Sweden.  I 

281.  SODALITE.— Sodatite ;  Fhinips,  Hauj.  Dodekae- 
drischer  Amphigen-Spath  (in  part) ;  Hohs.   Sodalith ;  Hani-  ' 
mann,  Haidinger. 

Cubic. 

a  100,  d  Oil,  n  811. 


HAUXHB, 


300 


trai»>parent...triiiiblucent.  Lustre  vitreous,  on  the  eurlacc  of 
fracture  iTic  linins;  to  resinous.  Colourless,  \s  hite  ineliuing  to 
jpIIow,  green,  grey,  blue.    Streak  wiiite,    H  =  6  0.    G  =  2*387 

...2'2i>2. 

Before  the  blowpipe  meltB  with  more  or  less  difficulty  into  a 
colourless  glass.  Is  completely  decomposed  by  hydrochloric 
acid  and  nitric  acid  forming  a  jelly  of  silica. 

NaCl  -\-  sNaSi  -f-  sAiSi,  silica  37*6,  aluuima  31  4,  soda  19*1, 
sodium  4  7,  chlorine  7  2. 

Analyses  of  sodalite  a  hank  Ghreenland  by  Ekeberg,  h  from 
Tesuvlus  by  Arfvedson,  e  from  tlic  Ilincn  mountains  by 
E.  Hoffmann,  blue  sodalite  e  from  Lichfield  in  the  State  of 
Maine  by  Whitney,  /from  Lamo  by  Bofck : — 


a       h        e         d  e  f 

Mlica   ae*00  8S'7S  88-40  87*80  87*88  88*88 

Alumina  ....  88*00  86-60  32  04  1  30-93  80-82 

Bed  oxide  of  iron  .  o  16     —  —  /  108  — 

Magnesia     ...  —       —  —  —  —  0*44 

Soda   25  00  26*23  24*47  23-B6  25*48  22*03 

Potash    ....  —       —  —  OoO  —  0-51 

Lime   —       —  0*32       —  —  1*21 

Chlorme  «...  6*76    6*30  7*30  6*87  —  undet. 


In  crystals,  rounded  grains,  and  granular  masses. 

'White  sodalite  is  found  in  the  older  masses  ejected  by 
Yeeurius,  and  in  the  modem  laTaa,  in  drusy  cavities  at  Pahi^ 

goiiia  in  the  \iA  di  JVoto  in  Sicily,  a  green  variety  massive  and 
crystallized,  with  cudi:ilyte,  arlVt'dsouite,  l('Ls])ar,  iii  a  bt'd  in 
niica  slate,  at  Kangenlluursuk  in  Greenlniisl,  a  blue  variety 
(the  first  cant: unite)  with  felspar  and  el  i  nl  te  in  the  Ilmen 
mountains  in  JSibLTia.  Sodalite  is  also  luund  in  trachyte  at 
Jiiiden  near  Laacb,  in  syenite  at  Fhedrichawaru  in  i^'orway, 
liichfieid  in  the  State  of  Maine. 

232.  HAUTNE. — TTaupio ;  Phillips,  Hauy.  Dodeka- 
edrischer  Amphigen-Spath  (in  part) ;  Mohs.  Hauyn  \  Haus- 
mmm^  Haidiuger. 

Cubic. 


0  lOOy  o         d  oil. 
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no.  409. 


ad 

o' 

ao' 

w 

f  w 

oa 

64 

44 

dd' 

60 

0 

dd, 
dd 

90 

0 

\  xT^  ^ 

46 

0 

do 

85 

16 

Combinations,  da^  dao.  Cleavage,  d  more  or  leas  perfect. 
Fracture  coTK'hoidal... uneven.  Transparent... opaque.  Lustie 
vitreous.  Black,  brown,  grey,  blue  of  various  sbades.  Streak 
of  the  deep  blue  varieties,  light  blue.   H  »  s*6...e'0.   e  =  s*ai 

.  •  .8*60. 

Before  the  blowpipe  loses  its  colour  and  melts  into  a  while 
blebby  glass.  Is  decomposed  bv  hydrochloric  add  leaving  a 
jelly  of  silica.   The  blue  varieties  (hauyne  and  lapis  laauK) 

lose  their  colour  in  hydrochloric  acid  and  yield  hydrosulphttrie 

acid  gikj.    Water  diasulvea  Bulpliate  of  lime  out  ul"  lapis  lazuli. 


5  . .  .2  2» 


Analyses  of  tlic  brown  and  ^^y  varieties,  o  —  2*2 
(nosean),  from  the  lake  of  Laach  0,  b  by  Bergmmm,     d  by 
Whitney,  e  by  Yarrentrapp ; — 


a 

h 

e 

d 

e 

Silica  

38*50 

37*00 

35  99 

27iiO 

29 -64 

29*42 

32*67 

Bed  ox.  iron    .    ,  , 

150 

116) 

0*44 

0-44 

Oxide  mangan.     .  . 

100 

0*60 

Fe 

114 

8*14 

109 

1*62 

111 

Soflri  

16-66 

12*24 

23*12 

22  97 

17*ti4 

8iil])hiiri('  acid  . 

8-16 

11*66 

7*66 

713 

»*17 

Hydrosulphuric  acid  . 

0*61 

0*61 

0-64 

1-67 

ia7 

I'SS 

Analyses  of  the  light  blue  or  green  varieties,  0  =  3*40. ..2-50 
(hauyne),  /  fipom  ^larino  by  L.  Omehn,  from  Niedermeaidig 
g,  h  by  Whitnev,  i  by  Yarrentrapp,  from  Albano  k  by  Whitnejj 
of  the  deep  blue  variety,  o  =  8*a8...8*4S,  (lapis  lasuli)  /  ij 
Yarrentrapp: — 


/ 

9 

h 

t 

k 

I 

Silica     .    ,  . 

34-83 

33  DO 

35  01 

32  li 

46'SO 

Alumina    .  . 

.  18-87 

28*61 

28-07 

£7*48 

87*74 

11*76 

Bed  oz.  iron  . 

116 

0*31 

(8 

0*84 

eras) 

y  Google 


ITTK£R1T£. 


401 


/ 

9 

h 

• 

t 

k 

/ 

Lime    •    .    .  . 

18-00 

7*23 

7 -50 

12*66 

0-96 

d'62 

Soda     •    .    .  . 

MM 

18-67 

19*28 

912 

14*24 

9*09 

Potash  .... 

1S*46 

2*40 

Sulphuric  acid 

12*89 

12*18 

12*01 

12*60 

12*98 

6*89 

HjdroB.  ae.  A  loss 

8*46 

water 

0*62 

0*12 

Iron  

0*17 

0*86 

CUorine    .   .  . 

0*66 

0*42 

In  cn'stals,  crystalline  grains,  massive  and  disseminated. 

The  brown  and  grey  variety  (nosean)  is  found  in  Toleainc 
rocks  around  the  lake  of  Laach  in  Bhenish  Prussia,  and  at 
Riiden  near  Laach.  The  light  blue  or  green  variety  (hauyne) 
is  found  in  isolated  blocks  consisting  chiefly  of  rhyacolite^ 
around  the  lake  of  Laach,  in  vesicular  basalt  at  Niedermendig 
near  Andemach  on  the  BhinOi  in  phonolite  on  Mont  d'Or  in 
Frsnoe,  in  p<  perino  at  Marino  and  Albano  near  Borne,  in  lava 
near  Capo  di  Bore,  around  Yesuvius  in  ejected  rocks,  in  the 
lava  of  the  Vultur  mountain  near  Melfi.  The  deep  blue  va- 
riety (lapis  lazuli)  occurs  mixed  with  calcite,  mica  and  pyrite 
on  the  Sljudenka  not  far  from  the  Baikal  lake,  in  the  pro- 
\  iiu-es  of  KiiUig-si  and  Cant<ju  iu  China,  Thibet,  iiudakschan 
ia  Tai  UiT)'. 

288.  ITTNEBITK— Ithierite ;  Phillips.  IttnMte;  Beu- 
daat.  Dodekaedrisches  Amphigen-Spath  (in  part) ;  Hobs. 
Itbient ;  Hausmann.   Hauyn  (in  part)  ;  Haidinger. 

Cubic. 

d  OH. 

tIJ'  GO  '  O'  (iig.  409.) 

dd^  90  0 

Cleavage,   d  distinct.   Fracture,  flat  conchoidal... uneven. 

Ihnoalucent  on  the  edges.  Lustre  resinous  inclining  to  vitre- 
ous.    Bark  blueish-grey,  smoke-grey,  ash-grey,     h  =  s*6. 

e  =  «'S73...  2-377. 

In  the  matrass  yields  water.  Before  the  l)lo\Ni)ii)e  melts 
easily,  with  intumescence  and  evolution  of  fiuliilairous  aeid, 
into  a  blebby  o|i,i(|iie  solans.  Is  d(H'()i!i[ii >sed  by  com  i  titrated 
hydroehJoric  acid  ai-on<^agiDLj  liv Ji'Djsulphuric  acid  and  iormiug 
a  jell  J  of  silica.    Boilmg  water  diasolves  out  sulphate  of  lime. 

Analyses  of  ittnerite  by  C.  Gmelin  and  Whitney  : — 

Silica  S4'oa  as-eo 

Ahimina  SS*40  Wl4 

Bed  oxide  of  iron  .   •   .    o*es  — 
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Lime   7*27  6 

Soda   1216  12  67 

Pota8h   1*57  1*20 

iSuiphuric  acid  ....  2'86  i  02 

Chlorine   075  125 

Water  and  loss    .   .    .  10*70  8*83 


In  cryst  il.^,  cleavable,  columnar  and  granuLir  masses. 
Is  found  in  basalt  on  the  Eichberg  at  Ober-Bothweil  on  the 
Kaiserstubl  in  Baden. 

23^.  DAVY^TE. — Cancrinitei  iLiii:imann.  Davynj  Hai- 
diuger. 

Bhombohedral.   ioo,lu  =  69^  14'*6. 

o  111,  a  oil,  h  2II,  %  231,  X  120.  The  face  x  in  tW 
zone  oa. 

FIG.  410. 


Cleavage,  a,  perfect.  Fracture  conchoiiial.  Iian^lucent. 
Lustre  vitreous... pearl V  ou  the  cleavage  planes,  on  the  other 
surfaces  tattj.    Colourless,  white,  rose-red.    H  =  6  6.  a  =  8'4a 

Bel'ui'c  the  bio\vpn)e  easily  fusible  into  a  blebhy  elass.  So- 
luble with  eiiervescence  in  hydrochloric  acid,  ibrmmg  a  jellj. 

Analyses  of  rose -red  davjTie,  o  —  2-453,  (cancrinito)  a.  I 
from  the  Hmen  mountains  by  G.  Kose,  of  green  da^■y  Tie, 
o  =  2*461,  c  from  Lichfield  in  the  Stat^  of  Maine,  of  a  yellow 
variety,  a  =  2*448,     e,/  from  Lichiield  by  Whitney : — 


a 

h 

e 

d 

0 

/ 

40*26 

37'20 

37  42 

37  89 

37'84 

Alumina .    .  , 
Ox.  iron,  man. 

.     28  25^ 

28*24 

27 -59 
0'27 

2770 
0*86 

27 -ai^  1 
t»  t;4  J 

S8-9e 

6*34 

6*26 

888 

8'8i 

Soda  .... 

.  17*38 

1700 

20*40 

2(>-i)8  1 

fCTM 

Potash    .    .  . 

0*67 

0-82 

d'oO 

0-C7  J 

Carbonic  acid  • 

63S 

6*38 

6*96 

6*95 

Water    .    .  . 

a*s8 

sea 

r82 
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In  crystals,  clearable  and  eohiinnar  masses. 

Is  iuiind  in  cavities  in  Invn  at  Boscc  Eealo  and  in  the  carities 
of  ejected  rot  ks  on  Vesuviua,  and  at  Lirlifield  in  the  State  of 
Maine,  the  red  davyne  feancrinite)  in  the  miascite  of  the  Ihnen 
mountains  in  tlie  Unii.  In  the  varietr  to  ^vhich  the  luune 
cavolinite  has  been  given  the  faces  a  have  a  pearly  lustre. 

We  have  not  aeen  the  reputed  davyne  from  Lichfield^  Mame, 
nor  from  the  Ilmen  mountains — the  transfer  of  the  name  can- 
crinite  to  which  hitter  mineral  haa  tended  to  increaae  the  oon- 
fiiaion  of  our  nomenofaitare. 


sTDBOira  aiLioAna. 

235.  DIOPTASE.— Dioptase;   Phillips,  Hauy.     Ehombo-  • 
edrischcr  Smaragd-Malaclut  ;   Mohs.     Dio^ta;s ,  Ilausmann, 
Haidinflrer. 

Bhombohedral.   100,111  =  60^  89'. 

a   01  J,   k    614,    I  r>23,  y    755,    r  100,   i    122,   e  oil, 
at  osly  z   07l)  u  1101,   t  21I,  V  746.    The  forms  A;, 
ff,x,sefUfVm  hemihednd  with  parallel  faces. 


aa' 

60^ 

0 

ra 

47° 

67^ 

tr 

83° 

38' 

ka' 

10 

64 

63 

36 

i/ 

62 

43 

IS 

6 

rr 

84 

8 

va 

80 

0 

^. 

28 

86 

iff 

46 

80 

vd 

40 

1 

xd 

80 

0 

U 

66 

84 

vr 

41 

88 

80 

44 

88 

84 

08 

46 

48 

44 

'     no.  411.  PIG.  418. 
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Combinationfi.  or,  ari,  art,  aru\  ar^^,  arzn\  arJ^(f,  arx'^f, 
arafxv.  Twins.  T^  iu-face  e.  Cleavage.  <r,  perfu  t.  Thu 
laces  r  striated  pai  allel  to  the  alternate  iutersectiona  ol"  r,  a  ; 
a  striated  parallel  to  the  int^jrsections  with  r.  Praetiire  «  ori- 
choidal . . .  \nieven.  Transparent . . .  trausslucLnt.  Lustre  vitrtfous 
iiu  liiiiiig  to  resinous,  /i  =  i  mi,  f»'  =  1*723.  Emerald-green, 
Bometimes  vtTdigris-green.    Streak  green.    Brittle,    h  =  « 

In  the  matrass  yields  water  and  turns  black.  Before  the 
blowpi|»e  on  charcoal  becomes  black  in  the  outer  flame,  and  red 
in  the  inner  flame  without  melting  ;  imparts  a  green  colour  to 
the  flame.  With  borax  and  salt  of  phosphorus  yields  the  re- 
action of  copper,  learing  a  skeleton  of  siUca  in  the  latter.  With 
soda  on  charcoal  yields  a  bead  of  copper.  Soluble  in  nitric  and 
hydrochloric  acids,  forming  a  jelly  of  silica.  Is  decomposed  by 
ammonia  leaving  a  residue  of  silica. 

mm*  m 

CuSi  +  H,  oxide  of  copper  40*98,  silica  S8-74,  water  ll*8S. 


Analyses  n,  h  by  HesS|  c  by  Damour: — 


a 

h 

c 

36-85 

30  17 

Oxide  of  copper    •   .  . 

.     .  48*89 

4510 

50  10 

11*6S 

11-40 

S'sa 

Protoxide  of  iron  •  . 

.    .  S-00 

% 

0*48 

S-S9 

OSS 

Carbonate  of  lime .  . 

O'Sfi 

Is  found  in  crystals  and  massive,  in  narrow  veins  and  cavi- 
ties  in  a  bed  of  compact  limestone,  in  the  Kirghese  stej^pc 
about  100  worsts  to  the  N.  W.  of  the  Bussian  settlement  of 
Kar-Earalj,  on  the  western  slope  of  the  Aliyn-Tubeb  liifl% 
towards  a  stream  called  Altyn-Szu,  a  few  worsts  to  the  south 
of  its  confluence  with  the  Little  Nura. 

The  forms  and  aii<.;h's  are  deduced  from  the  observation:*  of 
Eeniiguit,  communicated  to  the  editors  by  Mr.  Lettsom. 

236.  CHEYSOCOLLA.  — Chrv>,H'olla;  Phillips,  ruirrp 
hydro-siliceux ;  llauy.  Euchromatischor  O[)alin-Allophan ; 
Mohs.    Kieselmalaclut ;  Hausmann.  ChiysokoUa;  Haidinger. 

Amorphnu!^.      Frachire    eonchoidal.  SeTni-tnin?pfin^nt 
transluccTit  on  tlu^  <'*io*'8.    T.nstre  resijious.     Green,  sk^-biii'' 
Streak  greenit»h-white.  Slightly  brittle.    H  s=  2*0... 3*0.  e     i o 
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In  the  matrass  yields  water.  Before  the  blowpipe  becomes 
block  in  the  outer  llanie,  ami  red  in  the  inner  flame,  without 
int  ltinsf.  With  salt  of  phosphorus  yields  the  reaetion  of  copper, 
and  a  skeleton  of  silica.  With  8oda  yields  nu'tallic  e()[){)er. 
With  borax  iu  the  outer  flame  forms  a  green  glass  whieh.  iu 
the  inner  flame,  becomes»  red  with  ri^!< ilmlf*^  of  reduced  copper. 
Is  dceom  posed  by  hjdrociiioric  or  lutric  acid  leaving  a  residue 
of  silica  in  powd^. 

Cu*Si  +  ii%  oxida  of  copper  44*85,  silica  34*80,  water  20*36. 

Analyses  of  chiysoeoUa  from  Bogoslowsk  a  by  v.  Kobell, 
h  from  New  Jersey  by  Bowen,  c  from  Stromsheien  in  Norway 
by  Scbeerer,  d  from  Franklin  in  Xew  Jersey  by  Beck,  e  from 
SomerriUe^/fiom  Bogoslowsk,  both  by  Berthier: — 

a        h        e       i       e  f 

Silica   86*54    S7*S6    85*14    40*0    85*4  85*0 

Ox.  copper   40*00    46*17    48*07    48*8    85*1  88*9 

Bed  ox.  iron   ....     i*oo     —     1*08    1*4    —  8*0 

Water  80*80    17'00    80*88    18*0    88*5  81*0 

Ghmgue  8*io    —     —     —     l-o  i*i 

la  found  acoomponying  malachite  and  other  ores  of  copper  at 
Saska^  Moldawa  and  other  places  in  the  Banat,  Herrengrund 
in  Hungary,  Falkenstein  near  Schwats  in  the  IVrol,  Dreyhaken 
and  Kupferberg  in  Bohemia,  Suda  and  Schneeberg  in  Saxony, 

Bogoslowsk  in  the  Ural,  Kolywan  in  the  Altai  (pseudomorphous 
after  cerussitc),  Molina  and  Linares  iu  Spain,  Stromsheien  in 
Siitersdalen  in  Norway,  Somerville  in  New  Jersey,  Cornwall, 
pseurioHK  rphous  after  tamarite,  Mexico,  Chile,  Burra  Burra  in 
Autitraiui. 

237.  CEREETTE.—Cerite;  Phillips.  Cerinm  oxide  silicieux 
rouge;  llauy.  Untheilbares  Cerer-Erz ;  Mohs.  Cererit ; 
ILuusmanii,  liaidinj^er. 

In  short  six-sided  prisms.  Traces  of  eleavaixe.  Fractiu^ 
uneven  and  hplinltTV.  Transhieent  on  the  edges... opaque. 
Lustre  adamantine... resinous.  Cove-brown. . .cherry-rea,  red- 
dish-grey.   Streak  greyish-white.    Brittle,    h  =  6*6.    o  =  4*9 

...50. 

In  the  matrass  yields  water.  Before  the  blowpipe  infusible ; 
turns  yellow.  With  borax  in  the  outer  flame  is  slowly  soluble 
into  a  dark  yellow  glass,  which  grows  paler  on  cooling  ;  in  the 
inner  flame  shows  a  feeble  reaction  of  iron.  With  soda  melts 
into  a  dark  yellow  slag.  In  powder  is  easily  soluble  in  hydro- 
chknie  acid,  leaving  a  jelly  of  silica. 
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ESi  +  H',  where  R  denotes  the  protoxide  of  cerium,  kn- 
tbauium,  and  didyimum. 

Analyses  of  oererite  a  by  Vauqueliny  b  by  Hisingeri  c  by 
Hermann: — 


MM 

/* 

%^ 

C  arbouic  acicl    .  « 

4"  62 

Silica  

.    .  17 

18'(X) 

Protox.  cerium  .  . 

.  .  e7 

26*55 

Ox.  lanthanium .  . 

•  • 

asss 

I'sa 

S'OO 

8*68 

1*36 

8*66 

Ox.  manganese .  • 

•  • 

trace 

Water    •   •   .  . 

9*60 

9*10 

The  oererite  analyzed  by  HermaTin  is  buppused  to  have  con- 
tained a  Tueehanical  mixture  of  carbuuatc  of  lime. 

Was  touiid  in  crystals  and  granular  masses  in  St.  Gniran^ 
mine  at  lliddarhytta  in  Sweden. 

A  mineral  contaimng  cerium  (Hermann's  ochroit)  was  found 
by  KlMproth  to  consist  of:  silica  34*50,  oxide  of  oerama  84*8, 
red  oxide  of  iron  8*80,  lime  i*88^  water  8'00. 


288.  SMITHSONITK^ilieeoiu  oxide  of  zinc;  FbiDma. 
Zinc  oxid£  silidfere ;  Hauy.  FrismatiBcher  Zink-Barft ;  Mobs. 

2iinkgla8;  Hausmann.    Gralmei;  Haidinger. 

Prismatic.  011,01U:=68°20'j  101,001=2o"40  6^  110,100=ol^a€'-i. 

a  100,  b  oil),  c  001,  e  oil,  »  021,  W  031,  h  102,  7  101, 
/  201,  V  301,  q  601,  r  701,  m  110,  y  310,  k  610,  s  21  J, 
/  231,  X  ill,  z  121,  n  341.  The  foriu8  c,e,  u,  tr.  k. f.  r,  q,  r,  r.  » 
appear  to  be  generally  liemihedral  with  Rymiuetrie  faces ;  /,  * 
are  also  frequently  hemihedral,  I  or  s  and  the  other  combina- 
tions of  bemihedral  forma  being  on  opposite  sides  of  the  sone 
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13° 
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61° 

6/ 

ca 

m 

0 

Jo 

26 

47 

38 

S 

db 

00 

0 

0 

y» 

38 

4 

ee 

31 

40 

vc 

55 

23 

km 

14 

SO 

ue 

50 

58 

qe 

67 

30 

81 

IB 

we 

81 

87 

re 

78 

81 

sb 

74 

10 

Digitized  by  Google 


BKITHBOinTB. 


407 


xe 

63° 

46' 

zh 

4aP 

o' 

u 

64^ 

24' 

9a 

60 

35 

ge 

62 

67 

na 

61 

27 

9  b 

66 

5 

ia 

65 

20 

nb 

35 

SO 

9C 

48 

o4 

ih 

36 

66 

nc 

70 

42 

SM  73  6 


Tie.  414. 


Combinations.  iov,  omcV.ie^,  amw'eU^  Qmv/Vs\.e\f/j/^ 
€hmeXJv^9\fj^Jcrii,  alm9^Vffw'ffz^af.  Twins.  Twin-face 
The  &ce0  a  striated  punllel  to  their  interaectiona  with  m. 
Cleavage.  both  easily  obtained^  the  latter  very  perfect, 
traces.  Fracture  uneven.  TRaispaient...tnaisluoent.  Lustre 
vitreous  indining  to  adamantine,  on  a  pearly.  Colourless, 
white,  grey,  yellow,  brown,  green,  blue.  Stroak  white.  Brittle. 
H  =  6*0.  G  =  3'35...3'60.  Phosphoresces  when  rubbed.  The 
er}  stais  are  p\Toelectric.  The  analogous  pole  bein^if  at  the  end 
wiuck  has«  any  of  the  hemihedral  forms  c\  e\  u\  w',  h\f,v\  q\  /, 
z\  f,  n%  and  the  antilogouii  pole  at  the  end  which  has  the 
hemihedral  form  s\ 

In  the  TTKitniss  yields  water  and  turns  white.  Before  the 
blowpipe  on  charcoal  swells  and  shines  with  a  green  light, 
melts  with  difficulty  on  the  edges.  Alone  or  with  soda  it  de- 
posits a  slight  sublimate.  With  solution  of  cobalt  becomes 
blue,  with  spots  of  green.  With  borax  melts  into  a  clear  glass 
whicli  becomes  opaque  on  cooling.  Is  soluble  in  acids,  forming 
a  jelly  of  silica.  On  adding  ammonia  to  the  solution  a  precipi- 
tate fidls  which  is  solnUe  in  excess  of  ammonia.  Partially 
soluble  ia  potash. 
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Zu'Si  +  11,   silica  26*48,  oxide  of  zinc  67'07,  water  7*46. 

Analyses  of  smithsonite  a  from  Limburg  by  Berzeliu^,  h 
from  Limburg,  c  from  the  Breisgau,  both  bj  Beithier,  dhom 
Eezbanya  bj  Smithson,  e  from  LeadbiUs,  e  =  3*164,  bjr 
Thomson : — 


a 

h 

e 

d 

e 

24*89 

26*0 

25  5 

260 

Oxide  of  zinc     .    .  . 

66*84 

660 

64*4 

68*8 

66*8 

Oxides  of  lead  and  tin 

0*28 

"\\  liter  •••••• 

7*46  * 

0-0 

10*0 

4-4 

10-8 

Carbonic  add    •    .  . 

0*64 

Analyses  of  Bmithsonite  f  from  Nertschinsk,  G  =r  3*«7l.  5 
from  Nortscliiiisk,  a  =  3*435,  both  by  Hermniiii,  h  from  Tarno- 
witz  by  liammeli^luT^,  i,  k  from  Aitenberg,  a  ^  3*48... 8*40, 
I  from  Bezbanja,  ail  hy  Monheim : — 

f       g        h        i         h  I 

.  2o-38  'Jo  O^j  2  TOO  25*40  21*^1  25*34 
.    68*86    66*66    68*66    67*06    66  74    67  02 

9*70         (red  oz.  iron      0  43  0*68) 
9*07     8*88     7*76     7*47      7*81  T'Se 
—        —       —       0*81      0*81  0-88 


Silica    .    .  . 
Oxide  of  zinc. 
Oxide  of  lead 
"Water  .    .  . 
Carbonic  acid 


In  attac'lied  crystals,  forming  radinfinc:  groups,  and  in 
columnar  or  granular  masses,  usually  in  limestone. 

Is  found  at  Brilon^Iflerlohn,  at  Altenberg  near  Aix-la-Chap^le, 
Moresnet  near  Liege,  Bleiberg,  Kaibol  and  Rossegg  in  Ca- 
rinthia,  near  Tamowitz  in  Silesia,  Olkucz  and  Miedziana-Qoim 
in  Poland,  Truskawize  in  Gallicia,  Hofsgrund,  Zahringeii 
and  Badenweiler  in  Baden,  Matlock  in  Derbrshirey  Ftint- 
shire  and  the  Mendip  Hills  in  England,  Wanlock-head  and 
Lead  hills  in  Scotiand,  Feigenstein  in  the  Tyrol,  Beaban^ 
in  Hungary,  Dognaska  and  Saska  in  the  Banat,  Alcarei  in 
Spain,  Nertschinsk  and  the  Sirianow  and  Tschagirak  mines 
ncai*  Kolivvaii  in  Sibt^ria,  pseiidoinorplion!^  after  calcite  iu  the 
Bommelsberg  uuluc  neai*  Goslai' m  Liic  liaiz. 

239.  DATHOLITR— DathoUte ;  PhiUips.  Chaux  hoadbte- 
siliceuse;  Hauj.  Prismatischer  Dystom-Spath ;  Mohs.  Sa- 
tolith ;  Hausmann,  Haidinger. 

Prismatic.  011,0108b67°  48';  101,001=96^84';  110,100=61^  38% 

a  loo,  h  010,  c  001,  o  021,  r  032,  J  011,  »v  20.1,  ^  i.ii, 
/  403,  0?    aoi,   V  301,   U  401,   t    810,  y    SIO,   m    110,  II  111. 
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2  221,  y  Ul,  8  «12,  W  423,  e  211,  A  421,  I  411,  h  511, 
*  321,  (I  121,  ^  132,  f  122.  The  forms  0,/;  a*,  A,  t,  /,  0,  ^ 
are  irequentlj  hemikedral  with  paraiiui  laces. 
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47 
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ne 

88 
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ac 
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10 
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83 

41 

78 
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68 

38 

46 
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ha 

88 

51 

48 
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no.  417.  Pie.  418. 


CoinbinatioDi6.  cmg,  cnomq^  cnomqxa,  cnomqd,  en^x^df^wf^^ 
yn^^do^%mgh,  agdoffx'h'ew'Q^  cnx'qdr'oeyi'n'k'm^.  The 
*itr^  *  are  striated  parallel  to  their  intersectioos  witli  c  and  ;>  ; 

g  striated  panM  to  their  intenections  with  each  other; 

X 
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df  n  rough.  Cleavage,  m  imperfect,  very  difficult  to  obtain  : 
•  rather  more  easily  obtained.  Tractuze  imperfect  eomchoidai 
•««im6Ten.  Translucent... tnyuparent.  Lustre  Titreooairaiii- 
ous  on  surfaces  of  fracture.  White,  inclining  to  grera,  ydlow 
and  grey.  Streak  white.  Brittle,  h  =  5*5.  e  =  9*9. ..ra 
In  the  matraaa  yields  water.  Before  the  blowpipe  latii* 
mesoes,  melts  readily  into  a  dear  glass,  and  imparts  a  green 
coloor  to  the  flame.  Is  soluble  in  salt  dT  phoaphonia  learing  a 
skeleton  of  silica.  In  powder  is  easily  and  completely  deec»- 
posed  by  hydrochloric  acid,  leaving  a  jelly  of  silica.  Alcohol 
added  tu  the  solution  evaporated  to  dx^  uess,  burns  with  a  green 
flame. 

Ca^Si  +  BSi  -f  H|  silica  sti  13,  lime  34  68,  boracic  acid  2i  os, 
water  6-67. 

Analyses  of  datholite  firom  Arendal  a  by  Vauquelin,  e  by 
Bammelsberg,  from  Andreaaberg,  d  by  Stromeyery  e  by  Da 
Menil,  /by  Sammebbergs— 


a        h        e       d  e 

Silica*  8e*se  87-66  a7*6S  a7*se  S8*6i  sa-as 

Lime                           84*00  86*41  86*40  86*87  86*69  WU 

Boracic  acid    *    .    •    81*67  81*84  81*88  81*86  81*84  80-81 

Water                            6*60     6*70     6*70  6*71  4*80  6*67 


In  attacked  oyatals;  massiTe,  granular,  columnar;  in  beds, 

reins,  and  in  the  cavities  of  amygdaloidal  rocks. 

By  exposure  to  the  weather  it  losei*  its  transparency  anii 
lustre,  becomes  friable  and  at  last  falls  to  pieces. 

Is  found  near  Arendal  in  Norway  in  a  bed  of  magnetite  in 
gneiss,  in  the  island  of  Uto,  near  Andreasberg  in  veins  in  dia- 
base and  in  Teins  of  silver  ores  in  slate,  on  the  Geisalp  near 
Sontbofen  in  Eavai  i;i  in  veins  of  calcite  in  sandstone,  on  the 
Theiss  near  Klausen  in  the  Tyrol,  at  Niederkirchen  near 
Wolfstein  in  Bhenish  Bavaria,  in  veins  in  serpentina  near 
Toggiana  in  Modena,  Monte  Gatini  in  Tuscany  and  B^^o  in 
Itsdy,  Middlefield  in  Connecticut,  Bergen  hill  in  New  jieraej 
in  greenstone,  the  Salisbuiy  Crags  near  Edinboi^  Glea  Ea^g 
in  Perthshire. 

The  forms  y  were  observed  by  Mr.  Brooke*  «,  9,  if^  tp^  ( 
occurred  in  a  crystal  from  Andreasbeig.  In  the  figure  of  a 
crystal  of  datbolite,  given  in  the  thinl  edition  of  P)ii]fi{ia, 
p.  880,  under  the  name  dt  bnmboldtite,  h,  k,  <?,  n,  as,  a,,  ^ 
^  Os  denote  respectively  the  forms  a,  ^,  d,  o,  <f>,f,  x,     «?,  0. 

The  faces  <?,  tnonj^di  britrht,  are  frequently  \er\  uneven,  and 
incapable  of  afibrding  good  meu3uroments  with  the  redecti^^ 
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goniometer.  This  cimimstance  and  tlie  occurrence  of  Tiemi- 
hcdral  forme  have  been  the  occasion  of  the  se|):ir:itioii  of  datho- 
lite  into  two  i^eciea  and  the  placing  one  of  thein  under  the 
obliqae  system.  The  measurements  of  good  eryBtals,  however, 
reooncUe  tiieee  forms  and  show  that  tlMjjr  are  both  prismatic. 
It  appears  also  from  Haidinger's  observabonB  that  the  axea  of 
optieai  elafltieitir  are  parallel  to  the  inteneelio&s  of  the  ftoee 
a,  fry  e.  This  net  is  coiudBtent  with  the  sappositioii  that  the 
dyatals  are  prismatic. 

Botryolite,  supposed  by  some  mineralogists  to  constitute  a 
dLstinct  species,  aocordiug  to  Brcithaupt,  is  merely  an  amorphous 
variety  ot  datholite.  It  occurs  in  tibrous  reniform  masses,  of  a 
white,  cr^ey  or  red  colour,  with  caleite,  quartz,  touriiialirie  :iad 
|)yrite,  in  a  bed  of  magnetite  in  gneiss  in  the  Oestre-Kjenlie 
mine  near  Arendal.  H  =  6*0... 6*6.  o  =  2'885...2'90i.  Che- 
mical characters  the  same  as  those  of  dathdiite.  Analyses  of 
botryolite,  not  quite  free  from  a  mechanical  admixture  of  cal- 
eite, by  Bammebberg,  who  eoDsiders  it  to  differ  essentially  from 
dttthokte,  and  to  contain  two  equivalents  of  water^  on  which 
toppositioii  howerer  the  waiter  ought  to  amofunt  to  io*i^  per 
cent. 

SiUca  sroe  ac'se 

Lime   S6*si  84*27 

Boradoacid   19'84  18'M 

Water  8*98  not  det. 

Abimina  and  red  oxide  of  iron  .     —  0*77 


240.  PICKOSMTIST:.  —  Picrosmine ;  Dufrenoy.  Prisma- 
tischer  Pikrosmin-Steatit ;  Mohs.  Pikrosmin,  Haufflnaiuii 
Haidinger. 

Prismatic.  011,010=68'^  6V  j  101,001= 16°  48';  110,100=63^28. 


f  10.  420. 


80^ 
80 


0 


ml 


8 

68  84 
88  19 


Cleavage,  e^  very  perfect ;  5,  less  perfect  \  e,  less  perfect ; 
HI,  least  perfect  Fractuie  mieven.  Translnceat  on  the  edges 

.  ..opaque.   Lustre,  on  a  pearly,  on  the  other  faces  inclining  to 

T  2 
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vitreous.  Ore€fm8b-wliite...blftcki8li-green.  Streak wbite.  Terr 

sectile.  Yieldij  an  arcrillaeeoub  uduui'  when  moistenud.   h  -=  2  5 

4. .3  0.     Gt  =  2*59.. .2  lid. 

In  the  matrass  \  iolda  water  and  turns  black.  Before  the 
blovrpipe  becomes  wliite  and  hard,  but  does  not  melt.  With 
borax  lilies  into  a  traiisparent  bead,  is  soluble  in  '^sdt  of  pho:^- 
phorus  leaving  a  Bkeieton  of  silica.  With  solutiuu  ui  cobsit 
becomes  red. 

•  • 

aMgSi  +  H|  magnesia  36*04^  silica  36'os,  water  8*04. 
Ajialysis  of  pierosmioB  from  Pkresnitx  by  MagnuB  :— 


JSilica  •    •    •  64-89 

Ma|jfnesia   aa  35 

Alumina  0*79 

Eed  oxide  of  iron  i*40 

Protoxide  of  manganese  .  .  ,  0  42 
Water  and  some  ammonia   .   .  7'30 


Is  found  in  crystalline  masses,  columnar  or  granular,  in  a 
bed  in  the  ii'on  mine  of  Engebburg  near  Presnitz  in  Bobemia. 
on  the  ( Jreiner  in  the  T}Tol  in  talcose  <»r  cbloritic  slate,  near 
Waidheim  iu  iisaouj  in  veins  in  serpentiue. 

241.  THORITE.— Thorite ;  Beudant.  Thorit  j  Mobs,  Haua- 
mann,  Haidiuger. 

Fractttre  coneboidal.  Lustre  vitreous.   Black.  Streak  dark 

bro^vn.    Brittle,    h  =  4*6.    &  =  4'63. 

Infusible  before  the  blowpipe.  Easily  soluble  in  borax,  form- 
ing ft  glsss  coloured  by  iron ;  on  tbe  addition  of  nitre  jielda  tiie 
r^bction  of  manganese.  Before  ifiiiiiion  gelatinizes  in  hydio* 
chloric  add ;  aftor  ignition  is  but  uigbtlj  acted  upon  hy  it, 

Th'Si  +  H«. 


Analysis  by  Berzelius : — 

SibVa   18-98 

Tborine   67*91 

Lime   2*68 

Bed  oxide  of  iron     •    .    .  3*40 

Oxide  of  manganese     .   •  S'Se 

Magnesia   0*86 

Oxide  of  uranium     .    .    .  1*61 

Oxide  of  lead   0*80 

Oxide  of  tin   o*oi 
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PotaBh   0*U 

Soda   0*10 

Alnminf^.   0*06 

Water   9*60 


Insoluble  matter  ....  1*70 

Is  foimd  with  brown  mesotvpe  (beigmanmte)  on  the  idand 
of  Ijoto  near  Breiig  in  Norway. 

242.  TRTFOMITB.— Tritomit ;  Wetbye. 
Cubic. 

c  111.   The  form  o  ia  hemihedral  with  inclined  iaces. 
00^  28' 

The  fiuses  dull,  dearage  not  obsenr- 
able.  Fracture  eonchoidal.  Opaque... 
translucent  on  the  edges.  Lustre  vitre- 
ous, iucliuiug  to  metallic  on  the  surface 
of  fracture.  Dark  browu.  Streak  yel- 
lowijjh-brown.    Very  brittle.    H  =  6  5,    g  =  416...4*66. 

In  the  matrass  yields  water  and  tnuses  of  fluorine.  Becomes 
white  before  the  blowpipe  and  cracks.  With  borax  in  the 
outer  flame  terms  a  reddish-yellow  glass,  which  becomes  colour- 
lees  on  eoohng.  In  powder  is  decomposed  by  hydrochloric 
acid,  leaving  a  jelly  of  silica. 

Approzimate  analysis  of  a  small  (quantity  by  Beilm  :— 


SUica   20*18 

Oxide  of  cerium   40*86 

Oxide  of  lanthanium   18*11 

Lime  6*18 

Alumina  2*24 

Yttm  0*46 

Magnesia  0*22 

boda  

Protoxide  of  iron  1'83 

^Manganese,  copper,  tin,  scheelium  .  IT.2 
Loss  by  igmtiou  7  80 


Is  fomid  in  single  imbedded  crystals  in  the  island  of  Lamo 
•near  Brevij[ij  in  Norway,  in  a  coarse-grained  syenite  with  leuco- 
pbane,  mosandrite,  katapleiite,  &c. 

T  8 
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243.  ILATAPLEUIE.— Katapleiit  ^  Weibje. 

Cleavage  in  one  direction,  perfect.  Fracture  splinterv. 
Opaque... translucent  on  the  edges.  Lustre  vitreous,  feeble. 
Light  yellowish-broTNTi.    Streak  yellow,    n  =  6*0.    g  = 

Melts  easily  into  a  wliite  enamel  before  the  blo^^ipe.  iJi>- 
solves  in  borax  into  a  transparent  colourless  glass.  With  solu- 
tion of  cobalt  becomes  blue.  In  yowdi&t  is  deoompoeed  bj 
hydroehloric  add  without  fonning  a  jdlj. 


Aimljsea  by  Sjogren : — 

Silica   46*8d  46' 62 

Zirconia   $9*81  S9*SS 

Alumina  O'iS  1'40 

Soda   10-8S  10-06 

liime  rei  4-ee 

Protoxide  of  iron  ,   .   .  0*68  0*48 

Water   8*86  0*06 


Ifl  found  in  ooarse^gmined  syenite  with  mosandrite^  lenoo- 
phane^  zircon,  xgyrme,  tritomitey  fto.,  in  the  island  of  Lamo 
near  Brevig. 

The  earth  called  zirconia  agrees  perfectly  in  its  characters 

with  the  earth  in  the  zircons  from  riicdrichswam. 

244.  AKTHOSIDESITE.— Anthoaiderit ;  Hausmann,  Hai* 

dinger. 

Fibrous.  Opaque.  Lustre  silky.  Ochre-yellow..*yeUow]aih- 
brown.    Streak  the  same^  lighter,    Veiy  tough,    u  b  riw 

e  =  30. 

Before  the  blowpipe  metts  wilii  difficulty  into  an  iran-Uack 
magnetic  shig.   Is  decomposed  by  hydrochloric  acid. 

^Si"  -I-  IL 

Analyses  by  Schnedennann 

Silica   61-14  60*08 

Bed  oxide  of  iron    ....  84*68  86*86 

Water   8*68  8*68 

Is  found  with  magnetite  at  Antonio  Peieiiai  in  ITiii— 
Geraes  in  the  Bnuals. 

245.  KEOKYDOLITE.— Erokydolith;  Mohs^  Havmsam. 
Haidinger. 

In  aggregations  of  delicate,  easily  sepaaUey  paiaQel  fifan^ 
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like  iisbestus.  The  fibreti  are  very  tough,  elastic  aud  flexible. 
In  thin  iikmonts  trail :?hicent.  Lustre  silky.  ludigo-blue. 
Streak  lavender- blue.    H  —  40...45.    o  =  3*2... 3*3. 

Tn  tlie  niatrasjis  yields  water,  and  becomes  red.  Before  the 
blowpipe  melts  easily  into  a  bright,  blaek,  mji<]^iietic  bead. 
Thill  tibres  melt  in  the  flame  of  a  spirit  lamp.  With 
borax  melts  easily  into  an  olive-green  glass.  In  salt  of  phos- 
pboma  Imree  a  akeleton  of  silica.  Not  sensibly  acted  upon  by 
acids. 

Analyses  by  Stromeyer  of  fibrouo  and  earthy  varieties  irom 
Oranje  liiver 

tSilica  

Protoxide  of  iron 


Oxide  of  manganese 
Magnesia  •   •   •  . 
Lime    »   .   .   •  . 
8oda  .... 
Water  .... 


60'81 
83*88 
0*17 
8*8fl 
0*08 
7-08 
6*68 


61-64 
a4S8 
0*08 
8-64 
0*06 
7-11 
4-01 


Is  found  witb  magnetite  near  Oranje  Biver  in  South  Africa ; 
at  StaTam  in  Norway  in  zircon-syenite;  in  Gbeenland;  at 
GoUing  in  Salaburg  with  quartz  in  gypsum. 


246.  KAEPliOLITE.— Karpholitc;  Phillips,  Hauy.  Jk^r- 
pholith  9  Mobs,  Hausmaun,  Haidiuger. 

In  aggregations  of  acicukr  and  eapiDary  crystals.  Feebly 
tranataeent... opaque.  Lustre  Titreoust  inclining  to  pearly. 
Xellow.    Streak  white,    h  =  6*0... 6*6.    o  =  2*935. 

In  the  matrass  yields  water,  and  a  trace  of  fluoriuo.  Beforo 
the  blowpipe  ijUumesces  and  nu  Its  into  a  brown  t^lac^.  With 
borax  in  the  outer  tlaiiK'  t'orins  a  purpic  glaiss.  Is  scarcely  acted 
upon  by  hydrociiloric  acid. 

Analyses  by  Steinmann  and  Stromeyer 


Alumina  .... 

.    .    •  26*47 

28  67 

Oxide  of  mani^anese  11 

R     .    .  18*33 

19*1« 

Bed  oxide  of  iron 

.    •    .  6*27 

ie  2*29 

0*27 

10*78 

Hydrofluoric  add 

1-47 

Is  found  with  fluor  in  granite  at  Schlackenwald  in  Bohemia. 


247.  PKEHNITK—Prehnite ;  Phillips,  Haiiy.  Axotomer 
Tr^han-Spath  \  Mohs.   Prrimit ;  Haiiamaim,  Haidinger. 

T  4 
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Pmmutic.   011,010  =  44 ^  63' ;  101,001  =  40^  d' ;  110,100  =  40^ 

a  100,  b  010,  r  001,  n  on,  r  oia,  o  401,  «i  lie^ 
r  443,  t  441*   ^  truacates  the  edge  me* 

KG.  4IS« 


9fP 

if 

ea 

00 

0 

ab 

90 

0 

no 

46 

7 

ve 

26 

40 

oc 

78 

SO 

ma 

49 

58 

wb 

40 

2 

mm 

80 

4 

ra 

56 

3 

rb 

48 

20 

re 

60 

lo 

ec 

79 

13 

Combinatioiifl.  enomabyermwA.  ThefiMsesestn- 

ated  parallel  to  their  intersections  with  ft  and  o ;  a,m  striated 

parallel  to  their  intersections  with  c.  Clearac:e,  c.  tolenibiy  pt  r- 
fect ;  iar  less  perfect.  Fracture  uneven.  kSeini-traiispan^»nt . . , 
translucent.  Lustre  %itreou8  j  <?,  pearly.  Various  sliado?  oi 
light  green.  Streak  white.  Brittle,  n  =  fl*o...7o.  o  = 
2*92... 3'01.  P^roeleetrie,  the  analoL^n)us  poles  beioir  in  ibe 
middle  of  the  faces  r.  and  the  autilo*^ous  poles  at  the  ex- 
tremitieis  of  a  cliagonal  parallel  to  the  edge  nc. 

In  the  matrass  yields  water  without  becoming  opaque. 
Puses  before  the  blowpipe  with  intumescence  into  a  blebin^ 
glass.  In  powder  only  partially  soluble  in  hydrochloric  add. 
After  ignition  is  completely  deoomposed  by  hydrochloric  mad, 
forming  a  jelly  of  silica* 

sCaSi  -f  AlSi  +  silica  44*27|  alumina  24  67,  iiiue  :^o^4; 
water  4  32. 

Analyses  of  prehnlte  a  from  Batsehinges,  b  from  Fassm  by 
Gehlen,  c  from  ^Edelfors,  d  from  Montblane,  c  froEi  DumbartOQb 
all  In  Walmstedt,  /from  Bonig  d'Oisans  by  £^;iiault^  f  fiMi 
the  £adaathal  in  the  Hars  by  Amelnng  :— 
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4iy 

oiJica 

Mm 

h 

e 

d 

V 

J 

9 

43*00 

42'87 

4303 

44*71 

44*10 

44*60 

44*74 

Aluiiiina    .  . 

2326 

21-50 

19*30 

23'9d 

24-26 

23*44 

18*06 

iteu  ox.  iron  . 

2*00 

.S'OO 

6-81 

1*26 

0-74 

4-61 

7*38 

Lime    .    .  , 

20OO 

20-50 

2d-2d 

25-41 

26*43 

23*47 

27*06 

maiag,  .  . 

0-25 

0*26 

016 

019 

■ 

1*03 

Water  .    ,  • 

400 

4*62 

4-48 

4*46 

4*18 

4*44 

4*18 

In  attached  crystals,  frequently  united  bj  the  &ce8  ^  so  as 
to  form  &n-sbaped  groups  with  curved  &ce8 ;  fibrous,  globular 
and  reniform ;  maasiTe ;  pseudomorphoua  after  analcime  and 
leoDhardite.  In  granite,  greenstone,  crTstalline  slate  rocks,  in 
the  cavitiee  of  trap  rocks. 

Is  found  at  Bourg  d'Oiflans  in  Dauphin^,  at  Batschinges 
near  Sterzin^,  the  Seisseralp,  and  Mount  Monzoni  in  the  Fas- 
sathal  ill  tlie  Tyrol,  Luz  nnd  Bareges  iii  the  Pyrenees,  Mont 
Jiiaiu-,  8t.  Gotthardt,  Sc  liwarzenberg  in  Saxony,  the  Saimlp  and 
other  places  in  Cariuthia,  Reiehenbach  neai*  Oberstein  in  the 
Palatinate,  the  Harz,  Norway,  Sweden,  Massachusetts,  the 
country  of  tiie  Namaquas  in  South  Africa,  in  Scotland  in  trap 
near  JJunibarton,  Hartfield  Moss  near  Paisley,  Friskie  llall 
near  Glasgow,  the  Castle  rock  and  Salisbury  Crags  near  Edin- 
burgh, the  islands  of  Mull  and  Skye,  in  England  at  Woodford 
iu  Gloucestershire,  Staffordshire,  Botallack  near  the  Land's 


248.  AGALMATOLTTE.— AgalmatoHte  ;  Phillips.  Talc 
glapbiqne  ;  Kauy.  Untheilbarer  Glyphin-Steatit  ;  Hoha. 
AgalmatoHth ;  Hauamann,  Haidinger. 

Fracture  splintery,  uneven.  White,  pale  grey,  green,  yellow, 
flesh^red.  Streak  white,  shining.  Slightiy  brittle,  almost 
aectile.   Unctuous,   h  =  8'0,   o  =  2-75... 2*85. 

In  the  matrass  yields  water.  Before  the  blowpipe  becomes 
white  and  melts  only  on  the  thinnest  edges.  With  borax 
melta  with  intumescence  into  a  colonrleaa  globule.^  Is  decom- 
posed by  hot  sulphuric  add,  leaving  a  reddne  of  silica. 

Analyses  of  a^lmatolite  afrom  Chifia,  b  from  Nagj  ag,  both 
>>y  Klaprnth,  r,  d  frfun  China  by  John,  e  of  onkosine  from 
i/ossegen  by  v.  Kobeil : — 

a        h        e        d  9 

SilicMl   54*50      55'0      66-60       55-50  W59 

\liuuiria  31(K)       33  0       30*00       31  00         30  88 

O-a^de  of  iron     .   .   .     o  75      0'6      l  OO      1*26       o  so 
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a 

h 

0 

i 

ro 

6-tS 

9M 

in 

8*00  1% 

rn 

6*10 

5*00 

4-00 

Is  found  in  Cbina^  on  the  Ochsenkopf  near  Schwars^berg 
in  Saxony,  at  Nagyag  in  Hungaiy*  Onkoaino  is  found  in 
apple-green  round  maaaeB  in  dolomite  at  Possegen  near  Jama- 
weg  in  Luiigau  in  Salsburg. 


249.  80APST0KE.— Soapatone ;  PUllipa*  Fiem  de  avfon ; 
Beudant.  PtoeudomoipherOlTpliin-Etteatit;  Hoba*  Safenstem; 

Hausmami.   Steatit;  Haidiiiger. 

Fracture  spUntery... uneven.  Translucent  on  the  ed^e& 
PulL  Yellawiah-white,  greyiah-wbite,  blueiah-grej.  Streak 
ahining.   Unctuous*   Serale.   n  =  rs,    o  s  S'Sse. 

In  the  matraas  yidda  water.  Before  the  blowpipe  melts  into 
a  colourless  blebby  glaaa.  Is  completelj  decomposed  bj  aol- 
phuricadd. 

Analyses  of  soapstone  from  Cornwall  by  Klaprotii  and  Sran- 
berg:— 

Silica  45*00  4S*8 

Alumina  0'25  8*0 

Bed  oxide  of  iron    .    .    .     i*oo  0  4 

Magnesia  24  ;o         aa  3 

Lime  —  0*7 

Potash  0-75  — 

Water  is  oo  li'O 


Is  found  in  a  yei9  of  serpentine  at  the  loaaid  and  near  the 

Cheesewring  at  St.  Clear  in  ComwalL 


260.  OTTBELITE.— Ottrelit ;  Hausmann,  Haidinger. 

lu  six-aided  prisms.  Clearage;  petpendieuhyr  to  the  asDsa 
of  the  prism,  perfect.  Eractoe  uneraL  In  thin  lama 
translucent.  Lustre,  on  the  cleavage  pkmeay  vitreous  in<dining 
to  waxy.  Grmsh-Uack,  inclining  to  green.  Streak  gregriaib- 
white.   Scratches  ghws.   0  4*4« 

In  the  matrass  yields  water.  Before  tibe  blo^ipo  nielli 
'with  difficulty  into  a  black  magnetic  globule.  "Witk  boraoi 
ahows  the  colour  of  iron.  With  soda  the  colour  of  manganese. 
In  powder  is  acted  on  by  hot  sulphuric  acid. 

aBSi  -f  Al'Si*  +  H',  where  li  i6  l  e,  AIn. 
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ibudyeea  hj  Damour: 


43-52 

48*84 

24*63 

Protoxide  of  iron  .    .  . 

16*81 

16  72 

Pn)t<)xide  oi' maugaiieae  • 

8-08 

618 

6-«3 

r80 

id  foimd  in  small  crvstals  imbedded  in  clay  elato  at  0ttr62 
Bfiar  3taTelot  on  the  ^utkr  of  Luxemburg. 

261.  BASTITE.-^cliiller  spar;  Phdlips.    Diallage  m^talp 
loide;  Haaj.   Diatomer  Schiller^path ;  Mohs,  SchiUeratem 
Hanamann.   Baatit;  Haidinger. 

Cl^Tage^  Teiy  perfect  in  one  direction ;  imperfect  in  a  second 
tfrection;  traces  in  other  directions.  Fracture  uneven  and 
spUntevy.  In  thin  leaves  tranalucent.  Lustre  pearly,  inclining 
to  adamantine  on  the  cleavage  planea.  Olive  and  pistacio- 
green,  paeaing  into  brown  and  y^loWt  Streak  greenian-white. 
s  =  a*6...4''o.  o  ==  a'6..*a*a. 

In  the  matrass  yields  water.  Before  the  blowpipe  beoomea 
brown  and  magnetic,  but  melts  only  on  the  edges  of  Hie 
thinneet  q^ters.  With  borax  fonna  a  glass  which  while  hot 
shows  the  colour  of  iron,  and  when  cold  that  of  chrome.  Com* 
pletcly  decomposed  by  sulphuric  acid  ;  imperfectly  by  li^  dro- 
chloric  acid. 

4ESi  +  MgH*,  where  B  is  Mg,  Ca,  Fe. 

Analyses  of  crystalline  baatite  from  the  Harz  a,    of  a  com- 

pacL  variety  c,  all  by  Kohler;— 


a 

h 

e 

48*07 

4a*aa 

80*16 

88-90 

2'64 

2*76 

0  63 

Protoxide  of  iron  ,    .  . 

.  13*02 

10-91 

lS-27 

Prnt  oxide  of  mangan* 

0*63 

0^7 

0  66 

()  \  i  de  of  chrome  ,    «  . 

2-37 

1-73 

2*18 

12'43 

1207 

lu  a  and  c  the  protoxide  of  iron  includes  some  oxide  of 
chrome. 

In  cr\'8taUine  plates  imbedded  in  the  mabbive  variet}^  in  the 
i  tipliutitie  of  the  Baste  and  other  pkces  in  the  llarzburg 
J^'oreat  in  the  Harz. 

T  6 
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252.  SEEPENT I XE.— Serpentine;  Phillips,  ITnnr. 
matischer  Seipentin-Steatit ;  Mobs.    Sefpentin;  Hmmmaim^ 
Haidinger* 

Practurc  liat  conchoidiil,  Bjtlintery,  uneven.  Truiislucent.., 
opaque.  Lustre  resinous,  feeble... dull.  Green  of  Tarious 
snades,  usually  dull,  passing  into  yellow  and  grey,  btreak 
white,  shinincf.    Sectile.    H  =  3"0.    G  =  2*47... 2*60. 

In  tbe  matrass  vields  water,  and  turns  black.  Before  the 
blowpipe  turn.s  wliite,  and  melts  with  diflScultv  on  the  thiunest 
edges.  Dissolves  slowly  in  borax.  With  solution  of  eobalt 
becomes  pale  red.  In  powder  is  completelr  deoompoeed  bj 
hjrdrochlorie  acid|  and  yet  more  readily  by  su^horic  acid. 


sMgSi  +  MgH%  part  of  the  magneaift  being  replaced  by 
protoxide  of  iron. 

Analyses  of  serpentine  a  from  Faldnn,  h  fibrous  (picrolite) 
from  Taber^r.  c  from  Swards  jo,  d  I'rom  8aida,  e  isom  MaaBachu* 
setts, y  from  lioboken,  all  by  Lyclmell; — 


Silica  .  .  . 
Alumina     .  . 

Protox.  iron 
Magnesia    .  . 
Water    .    .  . 
Bitumen  and  c 


u       b  e 

il'M  40*08  41-68 

0*9f  0'73  — 

2*22  8*72  2*17 

40*64  33*44  42*41 

11*68  12-80  11-20 

3*43  1*73  2*38 


d        e  f 

48*ie  4S*aO  41-67 
red  ox.  iron     I  M 

1*98  5*24   

42*26  40*09  41*25 

12-33  11-42  13*80 

1*03      —  1*17 


Analyses  of  serpentine  y  tcom  Gomoschit  near  Kathannen* 
burg  bj  Scbaffgotacb,  h  from  Eahlun  by  Jordan^  i  by  Marchand, 
k  mm  GhiUsjo  in  Wermland  by  Hoaander,  I  fibrous  (picrolite) 
from  Philipstad  in  Wermland  by  Stromeyer,  m  pseudomorpbous 
in  the  form  of  olivine,  irom  Snarum  by  Hartwall  :— 


Silioa  .  •  • 
Alumina  •  • 
Frotox.  iron . 
Magnesia 

Water  .  . 
Carbon,  ac.  . 


9 

48*78 
0*81 
6*11 

87-72 
11-63 


h 
40*88 

8*88 
41-78 

13*54 


t 

40*58 
0*81 
8*01 

48-06 

13*86 
030 


k 

48*84 

(Ai 

44*80 

12*38 
0-69 


I 

41*68 

8-86) 

4'06  Pm- 
87*18  41*04 

14 


4  72  ^ 


Analyses  of  serpentine  n  from  Snamm  by  Scbeerer,  o  

tbe  TaioY  copper  mine  in  the  Ural,  0  =  8*66,  by  Iva&ofi^  p 
from  Texas  in  Lancaster  coonty  PeiinsylTani%  e  a  t*667^  by 
BammeUberg,  q  from  Schwarsenberg  in  Sikxony,  pseudo* 
moiphons  in  tbe  form  of  ganiet,  by  Kersten,  r  from  the  Ural, 
o  cs  S'67,  by  Ilermann,*^  from  Villa  Kota  on  the  Po,  o  ss.  a^aa^ 
by  Delesse  ;— 
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n  0  p       q  r  9 

Siliea      .    .    .    .    «  mi  40-60  4870  41*60  40*S1  41*84 

Almniiia     ....     S'80  8*09  —       —  1*82  8*88 

Protox.  iron     .    .    .      8*48  8*80  2*05  4*10  9  13  6*64 

Protox.  mongan.  .    .     —  0*80  —  0*50  —  — 

MaErnesia    .    .    .    .  41-48  40-60  41  03  4o;3i  35  09  37  61 

Liiur    0*42  (Na  0-42)     

Water   18*61  1202  1247  12  87  1375  1206 


iinalyses  of  serpcntino  t  from  Nanzenbach  near  Dillenbui^ 
bj  Schnabel,  u  from  Sichmond  in  New  York  bj  Beck,  v  from 
Bire  Hills  by  Vanuxem,  x  (retinalite),  o  =  8*476. ..2-626, 
fro  in  rrreenville  in  Canada^  y  from  Ghnmd  Calumet  ialand,  all 
bjrT.  S.  Hunt:— 


t 

V 

V 

w 

♦/ 

SihVfi  .    .    .  . 

.  41-70 

41  00 

42*69 

89*34 

40*10 

41*20 

704 

C 

0*87 

Prc»toi.  iron 

•  26*05 

1-85 

116 

jP0  1*80 

1-90 

0*80 

Magnesia    •  • 

•  10*26 

41*26 

40*00 

48*02 

41*66 

48*68 

Lime  •   #   •  . 

8*84 

8*88 

.  Boda 

0*00 

Water    .   .  . 

.  11*68 

18-60 

18*11 

16*00 

16*00 

16*40 

AnalTaes  of  the  fibrous  yarieties  z  from  Beiclienstem  (cbry- 
BOtOe)  Dj  T.  Kobell,  «  from  Reicbenstein  (metaxite)  by  Delesse, 
/5  mean  of  two  analyses  of  metaxite  by  Kiiliii,  y  from  tixe 
Vos^s,  G  =  2  219,  by  Delesse,  h  from  Baltimore  (baltimorite) 
by  Thomson,  c  from  Zubiitz,  o  =  2*60... 2*65,  by  C.Schmidt: — 


s  a        /)        7        3  e 

Silica   43*50  42*1  43*98  41*68  40-95  43*  70 

.\lumina   04<i      o  1,       —  0*42      150  2*76 

Ma^nirsia       ....  40*00  4i'9  40*80  42*61  34*70  29*96 

Protuxide  of  iron  •    •  8  08  8*0     2  27  1'69  10*05  10  03 

Soda                             —  —      —  —      —  1-98 

Water   18'80  18*6  12*66  13'70  12*60  12*27 


A  ptnaU  quantity  of  chrome  was  found  m  serpentine  from 
Zobiitz  by  Valentine  Bose,  in  serpentine  from  Hoboken  by 
Nuttal,  and  in  serpentine  from  Yennont  by  Jackson. 

Occurs  in  compact  and  fibrous  masses  forming  rocks  and  in 
beds  in  slate,  in  veins,  pseudomoiphous  in  the  form  of  oliyinei 
gamet,  au^te,  amphibole. 

Is  found  in  Saxoiu  ^  Bohemia,  Moravia,  Austria,  Stiria,  Sals- 
bur^,  the  Tyrol,  Hungary,  Silesia,  Italy,  Corsica,  Norway, 
Sweden,  Siberia,  the  United  States,  England,  Scotland.  The 
cleaviible  variety  (marmolite)  is  found  in  serpentine  reins  at 
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Hoboken  in  New  Jersey,  and  on  tbe  Bare  Hills  near  Bait  m  re 
in  the  United  States,  i'ibrous  varieties  are  lound  at  Roiebea- 
stein  in  JSilesia  in  compact  serpentine,  Taberg  in  Sweden,  Balti- 
moie  in  the  United  St«te8|  aiid  in  the  Haizburg  Jfoneet  in  the 
Han. 

253.  WOETHITE.  — WiBTthite;  Pufr^noy.  Wacthitj 
Mftiisnuuui. 

Cleavablc  in  one  direction.  Feebly  tramduceiit.  l>ufitre 
pearly.    White,    h  =  70... 7*6.    o  =  8*0. 

In  the  matrass  yields  water.  Inftisible  before  the  blowpipt;. 
With  solution  of  cobalt  becomes  blue.   Kot  soluble  in  acids. 

•  •  •  mm  9 

Al^Si*  +  H». 
Anfllyses  by  Hess : — 

Silica   40*58  41  "00 

Alumina   63'o0  62*63 

M'-ii^nesia     •    «    •    •    •  I'OO  0*76 

Water   4'63  4*6S 

In  pebbles  consisting  of  grannlar  and  euluiiinar  aggregations, 
from  the  neighbouriiood  of  St.  Petersburg. 

254.  ANTIGORITE.— Antigoritej  Dufrenoj.  Antigorit  ^ 
llausmaim,  Haidiinger. 

Cleavage  in  one  direction.  Transparent.. .transltteent.  Iiusla^ 
feeble.  Has  two  optio  axes.  Green.  Streak  white,  shining 
feebly,   h  =  a*6.   g  =  s*6f . 

In  the  matrass  yields  water.  Before  the  blowpipe  melts  on 
the  edges  of  very  thin  splinters  into  a  yello\\'ish-bro\\  n  euaineL 
is  decomposed  with  dilhuulty  by  hydrochloric  acid,  l^>ing  the 
silica  in  flocks.    Is  more  readily  decompoiied  by  sulphuric  »n,d. 

sitSi     MgH,  where  B  is  Mg  and  Pe. 
Analyses  by  Schweizer ; — 


46*18 

86'19 

Fk!Otoxide  of  iron  .  . 

.  18-06 

ires 

AliimifMi  

1*88 

870 

Is  found  in  the  valley  of  Antigorio  near  Domo  d'Oasokiift 
Fiedmont. 
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256.  STILPyOMELAKB^-Stiipnniiwlan ;  Mohi,  Hmw. 

ShombohedraL 
o  lu  elarage. 

Cleavage,  perfect.  Opaque.  Lustra  Titreous,  indimng 
to  pearly.  Black . .  .blackisb-green.  iStreak  olive-green . . . green* 
iflh-grey.    Rather  brittle,    h  =  8*0... 40.    o  —  30...34. 

In  the  matrass  yields  water.  Befbrt^  the  blowpipe  melts 
Into  a  black  magnetic  globule.  Completely  sulubie  in  borax, 
in^]i:irtiiig  to  it  the  oolour  of  iron«  Imperfectly  decomposed  hj 
acida. 

Analyses  by  Eammekberg 


46*50 

40-4-3 

4617 

Alumma    .    .    .  , 

816 

710 

5-88 

6*88 

Protoidde  of  iron  • 

•  8706 

a3'89 

do'38 

86*82 

1*89 

1*68 

2*87 

0*20 

0*18 

Potash  

0*75 

7"90 

9*88 

8*78 

In  crystalline  and  granular  masses,  and  disseminated. 

la  found  with  calcite,  quartz,  marcasite,  pyrite  in  clay  slate  at 
Obergnind  near  Zuckniantel  and  at  Bpachendoif  naar  Beniach 
in 


256.  CRONSTEDTITE.— Cronatedtite ;  Phfllips,  Beudant. 
ShomboedrischerMelan-OUmmer;  Moha,  Oronatodtit;  Haua- 
TpMin^  Haidinger. 

iihombohedral. 

0  111,  b  2lT,  r  100,  Tha  forms  r  are  sometuneB  hemi* 
hedral  with  mdined  &cea. 

fie.  424.  flG.  426. 

ho        90''  O' 

eo  0 

Comlmationa*  ob, or 
dcsfage.  Of  perfect ; 
iniperfeet.  smooth ; 
tlia  ba&B  h  Btriated  p»- 
Tallel  to  their  inteneetiona  with  each  other.  Translucent... 
opaque.  Lusk^  yitreous,  bright.  Black.  Streak  dark  leek- 
gpreen.     Brittle.     lu  very  tiun  leuvei  ilciiblc  aud  elastic. 
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111  the  matrass  vu-lds  water  and  traces  of  hrdrofliiorie  acid. 
Before  the  blowpipe  intuniesces  aud  melts  on  the  edi^^es  into  a 
black ish-grey  slag.  With  borax  and  salt  of  phosphorus  gives 
indicationB  of  iron,  silica  and  manganese.  The  presence  of 
manganese  is  shown  by  fusing  it  with  soda  on  platinum  fsXL 
Is  decomposed  bj  hydrochloric  acid,  leaving  a  jelly  of  silica. 

fe*Si  +  2Fe'Si  +  H',  part  of  the  Fe  being  replaced  by  Hg. 

Analysis  of  cronstedtite  from  Frsibnun  by  Steinmann,  cor- 
rected by  v.  Kobell 

Silica   S8*46 

Bed  oxide  of  iron    .   .   .  $5*36 

Protoxide  of  iron     .    .    .  S7*ii 

Oxide  of  manganese     .    .  2*88 

Magnesia   508 

Water   1070 

In  crystals,  reniform,  columnar  or  fibrous  masses. 

Is  found  at  Prsibram  in  Bohemiaiy  Wheal  Maudlin  in  Com- 
wally  and  the  variety  with  hemihedral  forms  (sideroschiaolite) 
at  Conghonas  do  Campo  in  the  Bradls  with  pyrrhotine  and 
dialybitei  and  in  Chile. 


257.  CLINTONITK— Xanthophyllit ;  Hausmann.  Clin- 
tonit;  Haidinger. 

BhombohedraL 

0  111  cleavage. 

Cleavage,  o,  perfect.  In  thin  leaves  more  or  leaa  trans- 
parent. Lustre  on  the  cleavage  planes  vitreous,  incUnuig  to 
pearl},  bright.  Ydlow,.. brown,  green,  h  s  4*6. ..6*5.  e  s 
8*01...  a*io. 

Infusible  before  the  blowpipe.  Soluble  in  borax,  fonuini:  a 
clear  glass.  Is  decomposed  by  strong  liydrocliloric  acid,  leav- 
i\v^  A  residue  of  silica.  Brandisite  is  soluble  in  boiling  sul- 
phuric acid,  but  not  iu  hydrocidoric  acid. 

Analyses  of  clintonite  a  from  Amity  by  Oemson,  h  from 
Slatoust  (xanthophyllite)  mean  of  four  analyses  by  Meitzen- 
dorfF,  c  by  Plattner,  d  from  Monzoni  (brandijjite)  by  t. 
Kobell 

^  h  e  d 

Silica  17*0       IS'SO       Sl-4  90*00 

Alumina   87*6       48*85  46*7 

Magnesui  84*8       I9*8t  8*8 
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a 

b 

e 

J 

AM  O 

Protozidd  of  izon  .  • 

6*0 

S-68 

4-8 

9b  8'60 

0*61 

• 

K 

0*67 

Water  

4*88 

8-6 

8*6 

Ooeim  in  sk-sided  plates  and  graaular  masses.  The  variety 
called  xanthophyllite  is  found  near  Slat  ust  in  the  Ural. 
Clintonite  is  found  in  limestone  at  Amitj  in  ^ew  York. 
Bnndisite  at  Monzoni  in  the  Eassathal  in  the  TjrroL 


268.  MASONITE.— CUoritapath ;  Hohs.  CUoritoid ;  Haus- 
mamiy  BUdinger.   Masonite ;  Jackson. 

Cleavage  in  one  direction,  very  perfect.  In  thin  leayes  trana^ 
lucent.  Lustre  pearly.  Blackish-green.  Streak  greenish- 
white.    Brittle.    H  =  5*6... 6*0.    e  s  8'46...3-£6. 

In  the  matrass  yields  water,  and  loses  its  lustre  and  transpa- 
rency. Before  the  blowpipe  fuses  with  difficulty  on  the  edges 
into  a  black  g^aas.  In  borax  dissolyea  slowly  into  a  dear  glasa 
coloured  by  iron.   Sfot  acted  upon  by  acids. 

Analyses  of  masonite  a  from  Mramorskoi  (chloritoid)  by 
T.  Bonadorff)  b  from  JSTatic  by  Whitney : — 


a 

b 

SiUca  

88*87 

88*16 

Protoxide  of  iron     .    .  • 

.  87*05 

88*78 

Protoxide  of  manganese 

.  0*80 

4*89 

0*18 

5*00 

la  found  in  crystalline^  granular,  curved  lamellar  aggrega- 
tions, with  diaspore  in  a  vein  in  chlorite  slate  at  ^Fratnorskoi 
near  Katharinenburg  in  Siberia^  and  Natic  in  Bhode  Island. 

259.  PYKOPllYLLITE.— PyrophyUitej  Beudant.  Pjrro. 
phyllit ;  Mohs^  Hauamannj  Haidinger. 

Prismatic. 

In  prisms  having  a  single  distinct  deavage  parallel  to  the 
axis  m  the  prism.  Translucent,  in  thin  leaves  semi-transpvent. 
Lnatrepeany.  Apple-green. ..white.   Streak  white.  h  =  i*o« 

O  SB  8*785. 

In  the  matrass  yields  water.  Before  the  blowpipe  exfoliates 
and  swells  out  into  many  times  ite  original  yolume.  Mdts 
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with  ^rc&i  difficulty.  "VVitli  borax  foru}?^  n  c1onr  r^lass.  TTith 
solut  ion  of  cobalt  becomes  blue.  Is  partiaiijr  decompoaed  bj 
sulphuric  add. 

AnalyaeB  of  pyropbyllite  m  firom  Beresowsk  by  Hermann, 
h  from  Spaa  by  BammelBbergy  d  from  Weatana  in  SchoD£& 
by  l^dgren : — 


Aluiiiiiia 


Prutoxide  of  manganese  . 

Lime  

Magnesia.    .    .    .    .  . 


a 

h 

e 

d 

69-79 

es-u 

6r«i 

29-46 

SS'ST 

2617 

Milt 

1-80 

082 

0*70 

f)-50 

0-39 

0  66 

oe9 

4*00 

149 

0*26 

6*62 

6-&S 

7*08 

Is  fouud  in  broad  right-angled  prisms  and  globular  masses, 
imbedded  in  quartz  veins  in  granite,  at  Beresowsk  in  the  TJral 
Ottrcz  and  near  Spaa  iu  Belgium^  the  Brazik^  in  ^ujia^ 
kyanite. 

200.  EIPmOLITB.— Chterite  (inwrt) ;  PldUips.  Chloril; 
G.  Eose,  Rammelsberg.  Prismatiscber  Talk-Glimmer  (in  p»rt\' 

Mohs.  liipidolith  \  v.  Kobcll,  Naumann,  Breitbaupt.  Sipi- 
dolith,  Kammererit,  Pennin  ;  Huusuuimi,  llaidinger. 

Bhombobedral.    100,111  =  66^  8'. 

0        a  oil,  h  211,  r  100,  %  l88,  f  111,  I  4ii|  h  6ii, 

U  87l. 


ao 
lo 
W 


90  0 

eo  0 
ao  0 


TO 

zo 

80 

h 


66''  a 

66  fi 

77  IS 

79  66 


to  UT 
UO        60  O 
9/       64  S» 
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The  fiuse6  o  ■mootb  but  not  erai ;  the  otihflr  hem 
nae  r»  striated  parallel  to  their  inteneotioos  wifli  o. 


in  the 
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^Tery  perfect.  Seini-transparent... translucent.  Lustrr  vitre- 
ou.<»,  on  o  pearly.  Green  oi'  various  shades,  violet  (kaiaiiiere- 
riU-).  In  a  direction  perpendicular  to  o  let  k-green  ap[)roacliiug 
to  emerald-green,  in  a  direction  parallel  to  o  hyacinth-red  or 
Tellowiflh-green.  In  tlie  latter  direction  more  transparent  than 
m  the  former.    Streak  white.    In  thin  leaves  iiexible,  but  not 

elastic.     S  =  9'0,..d*0.     O  =  2*615... 2*774. 

In  die  matrass  yields  water.  Ezfoliatee  before  the  blowpipSp 
beoovDes  white,  and  melts  on  the  edges  into  a  white  enameL 
Is  oompletelj  decomposed  by  hot  sulphuric  acid. 

Analyses  of  ripidolite  a  from  Scfawaraenstein  by  Briiel,  h 
from  Acbmatowsk  by  y«  KobeO,  c  from  Achmatowsk  by  Yar- 
Tentnppy  all  eometed  by  Bammebberg,  d  from  Mauleon  by 
Deksse,  e  from  Al%  /from  Slatoost^  b^  by  Marignac : — 


m       h       c  d       0  f 

fiOioa   91'4/f  aiis  so-ss  ss*i  so-oi  30*87 

Ahtmina   16*67  17*14  16*67  16*6  16*11  16*66 

Bed  OK.  iron    .   .   .    6*66  —     _  _  4-si  4*48 

Pirotox.  izOB      .    .    .      S*6S  4*S5      4*66  0*6      —  — 

Magnesia     ....  66*66  64*40  66*67  66*7  33*16  66*16 

Protox.  niang.  .    .    .     O'Ol  0'63     *—  —      —  — 

"Water   12*48  1216  16*63  121  lii  o2  12  61 


Analyses  of  ripidolite  y  found  near  the  river  Balschoi  Ireniel 
in  the  Ural,  h  iVom  the  Schischiuiuak  niouuiajus  in  the  Ural, 
H  =  2  o,  a  =  271  (leuchtenbergite) ,  both  by  Tlmnann,  from 
the  eerpc  ntine  of  Snarum,  i  by  Hochstetter,  k  by  Giwartowal^, 
I  by  Bftnmidftherg  :— 


9         h          i  k  I 

Silica   30*80  32*36  32*03  30*2  64*86 

Aluuuua   1727  1800  12*62  13*2  12  i8 

Red  oxitle  oi  non      .    .  1*37       —  4*48  3*1  5-81 

Protoxide  of  iron     .    ,  —        i  37  —  —  — 

Maf^ieaia   87  08  82  29  87*62  87*9  31*02 

Water   18*60  12*60  16*16  170  1868 


Analyses  of  the  variety  showing  the  combination  of,  (pen- 
nine)  fw,  n  from  Zerniatt  by  Schweitzer,  a,  p  from  Zermatt, 
q  from  Binnenthal,  all  by  Marignac,  r  of  the  yiolet  Tarieiy 
called  kimmererite  by  Hartwall : — 


m       n        o        p        q  r 

SOiea                      83*82  33*07  33*30  33*40  33-06  37*0 

AluiBlIia     ....      6*66      6*66  18*24  13*41  1316  112 

Bed  oz.  iron  ...     —     —  6*66    6*76  6*12  c*  1*6 


Digitized  by 


428 


liiI}EOUS  SILICATES. 


m      n       0       p        9  ^ 

Oxide  of  ehrom©  •    .      —  —  0*20  016  0*24  1*0 

Protox.  iron    ,    .    .  ll'SO  11-38  —  —  —  v$ 

!MagnefliA   ....  83*04  82*84  84*21  84*67  88*71  81*i 

Water   11*60  12*68  12*80  12*74  12*62  U'O 

lnOyp,  q  part  of  the  iTon  w  in  tbe  itate  of  protoxide. 

In  crj'stals  aud  granuLu'  masses,  in  beds  and  veins  in  ciys- 
talline  rocks. 

Is  found  on  the  Scluvarzenstein  Alp  in  the  Zillerthal  in  the 
Tyrol,  in  the  valley  of  Ala  in  Pieiiuiont,  Aehnjatowak  near 
Slatousk  in  the  Ural,  l^eiehcTistein  in  Silesia,  Mauleon  in  the 
Ppnreiiees,  in  the  neighbourhood  of  Arendal  in  Norway.  Pen- 
nine is  found  in  the  Matterthal  and  Binnenthal  in  thr  Vaiais. 
Kammercrite  occurs  in  six-sided  prisms,  and  scaly  granular 
masses,  associated  ^ith  chromife  at  Bissersk  in  Siberia.  The 
rhodochrome  from  the  island  of  Tino,  Xyschtimsk  in  the  Uial, 
Kraubat  in  Stina,  Baltimore  in  the  United  States^  is  sapp 
by  Hausmann  to  be  kammererite. 

The  Talue  of  ro  is  obtained  from  the  measurement  of  or}  stala 
from  Achmatowak  by  Kokacharow.  He  observed 'fiMes 
truncating  the  edge  o&  making  with  o  the  following  aog^: 

60**  48'... 80**  66',  88°  lOC,  66^  86**  2',  72^80',  78^  42';  ftoea  faom- 
cating  the  edge  oh"  making::  with  o  the  angles  ei''  so',  62°  3o', 

69°  30'...69°4o;  71^  oO',  72''  5',  77^  25'. . .77°  3o',  77"  bo  \  and  faet- 
in  the  interuK  d  ate  zone,  making  with  o  the  angles  oi^  t'/,  , 
tiG  50',  69°  6o',  71^^10'.  71*^0',  70",  7«°  s',  77^  oO',  78  ^  5 r,'.  79^ 
In  karamererite  v.  i^okscharow  observed  faces  niakini;  with  o 
an^^les  of  70°  63'.  ..71°  2',  84°  26'.  ..84°  28',  84°  44',  86  .  G.  iiose 
observed  faces  making  with  0  an  anij^le  of  75°  40'...75°  50'.  Ac- 
cording to  Breithaupt  laces  occur  making  an  angle  of  48°  61' 
with 


261.  CBXOBITE.  —  Chlorite  (in  part)  ;  Phillips.  Tak 
chlorite  (in  part)  ;  Hany.    Eipidolith ;  Or,  Eose,  Rammelsberg. 

Prismaiibcher  Talk-(  Jliiiiiner  (in  part)  ;  Mohs.  Clilorit  j  v.  Ko 
bell,  ilauamann,  ILaidioger,  Kauniaun,  Dana. 

lihombohedral. 

O   111.  7ia.  422.  480. 


ao 

wP 

0^ 

ml 

60 

0 

so 

68 

26 

47 

20 

vo 

74 

86 
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Combinations,  oa,  ox,  or.  Cleavage,  0,  very  perfect.  In 
thin  plates  transparent ..  .traiislncpnt.  Lustre  on  o  penrly. 
Green  of  various  shades,  blue ;  IVcm  juciitlv  red  in  a  directiou 
parallel  to  o.  JStreak  green,  greenish-grey.  In  thia  leaves 
flexible,  not  elastic.    H  =  l  o...i"5.    e  =  2'78...2*96. 

hk  the  matrass  jields  water.  Fusible  with  difficulty  on  the 
thinnest  edges  before  the  blowpipe.  With  borax  melts  into  a 
glaas  coloured  by  iron  and  sometimes  by  chrome.  Is  decom* 
posed  completelj  by  eoncentrated  sulphuric  acid. 

AnalTses  of  chlorite  a  from  the  Ghreiner,  h  from  the  Zillerthaly 
e  from  Baurisy  all  by  v.  KobeU,  d  from  St.  Gotthai^t  by  Yar- 
rentrspp,  e  from  St.  Chriatophe,  f  from  Mont  des  Sept-Lacs, 
both  by  Marij^iiac; — 


Silica  .... 
Alumina    •   .  . 
Magnesia   .    .  . 
Protox.  iron 
Protox.  manganese 


h 

e 

d 

6 

/ 

S6'61 

26*06 

26*87 

26*86 

27*14 

ao-es 

18*47 

18*60 

17-62 

19*19 

sa-ss 

14-69 

17*09 

18*84 

16*78 

16-00 

16*23 

26*67 

28*79 

29*76 

24*76 

0-47 

0*62 

1200 

1200 

10*45 

8*96 

11-33 

11-60 

2'24 

^ot  decomposed  .  . 

Occurs  in  attached  crystals,  slaty,  granular  or  earthjr  masses, 

pseudomorphous  in  the  form  of  amphibole ;  as  a  constituent  of 

buinc  grajiile,  gueiss,  diabajjc,  aud  especially  of  vai'ious  slaty 
rocks. 

Is  found  in  the  TJral,  Korway,  Sweden,  Switzerland,  the 
Zilierthal  and  the  Greiner  in  the  Tyrol,  Salzburg,  Berggiebb- 
hubel  in  tSaxony,  Cornwall^  Arran^  Bute. 


262.  LOGANITE.— Loganite;  Hunt.  Philosophical  Ma* 
gasine,  July,  185L 

Prismatic. 

a  loOy  h  oiOy  e  ooi,  m  no. 

Cleavage,  c,  m  distinct ;  imperfect.  Fracture  uneven, 
Subtranslucent.  Lustre  vitreous,  shining  on  the  clearages; 
the  surfaces  of  the  crystals  generally  dull.  CloTe-brown... 
chocolato-brown.   Streak  greyish-white.   K  =:  6*0,   a  =  2*60 

.••2*64. 

In  the  matrass  yields  water  haying  an  empyreumatic  odour. 
Before  the  blowpipe  loses  colour  and  becomes  greyish-wbitey 
but  does  not  melt.   Is  partly  decomposed  by  acids. 
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Analyses  by  T.  Sr  Hunt 

Silica   8S'84  3814  n'lT 

Alumina   13*87  13*00  — 

Magnesia   33*18  36*43  — 

Bed  oxide  of  iron  .   .  8*00  8*88  — 

Water  and  d    «   •   .  17*08  16*33  irfio 

Linie   0*93  0*93  — 


Is  found  in  short  thick  crystals  having  rounded  edges,  in 
white  crystalline  limestone  mixed  with  pale  green  aefpeDtine^ 
at  Calumet  Island  on  the  Ottawa  in  Csaada* 

263.  DAMOUEITR— Damourite;  Dufienoy,  HauamimL 

Cleavable.  In  thin  plates  transparent.  Lustre  pearly. 
Colourless,  white,  in  tluck  pieces  inclining  to  yellow.    H  =  s  o 

...3*0.     O  =  2'792. 

Before  the  blowpipe  intumcsces,  becomes  white  and  opaque, 
shines  brightly  and  melts  with  difficulty  into  a  white  enamel 
With  solution  of  cobalt  becomes  blue  after  being  strong^ 
ignited.  Soluble  in  borax,  imparting  to  it  the  colonr  of  iron. 
Jb  decomposed  by  sulphuric  add;  after  ignition  is  not  acted 
upon  by  Buiphuric  acid. 

Mean  of  two  analyses  by  Delesse : — 


Silica   'i5'22 

Alumina.   37*86 

Bed  oxide  of  iron   tnce 

Potash   U*80 

Water   6*83 


Is  found  in  crystalline  plates  between  crystuk  of  kyanite 
at  Pontivy  in  Bretagne. 

264.  EPHESITB.  —  Epherite ;  J.  L.  Smith.    SiUiman  * 

Journal,  Jan.  1851.  . 

Cleavage  difficult.    Lustre  pearly.   White.    Scratches  ghM 
easily,    e  =  3'i5...3m 
Before  the  blowpipe  becomes  milk-whitei  bat  does  not  fbse. 


Analysis  by  J.  L.  Smith: — 

Silica  •   •    .    •   •  30*04 

A  lamina   sr  46 

Lime   8*11 

Protoxide  of  iron  .......  1*00 

Soda  with  a  little  potash    ....  4*41 

Water   3*oe 


Digitized  by  Google 


431 


Id  luiaid  on  magnetdte  with  the  emerj  of  Gumuch-dagh^ 
near  jE^heauf. 

265.  ALLOPHAXE.— Allophauc ;  Phillips,  Ilauv.  Lam- 
prochromatischer  Opalm-Ailophan j  Moha.  Allophaiii  Hatw- 
mann,  Haidinger. 

Pncture  flat  coiich<Mdal...eYeii«..euthy.  Semi-iraosparent 
.  ..tnaulucent  on  the  edges.  Lustre  waxy  inclmiDg  to  vitreous. 
Wbit«,  yellow,  red,  brown,  blue,  green.    Brittle,    u  =  3  u. 

Q.  s=  l*8o2... 1-889. 

Intumesces  before  the  blowpipe.  Infusible.  With  borax 
forms  a  colourless  glass.    Gelatinizes  with  acids. 

Analyses  of  ailophane  a  from  Grafenthal  by  Stromejer, 
h  froTii  Ciernsbaeh  by  Walchner,  c  from  Fermi  by  Guillemin, 
d  from  ifriesdoif  hj  Bunsen,  e,/from  Beauvais  by  Berthier : — 


a  h        e        d        e  f 

Silica  21'93  24-11  23'76  21  05  2r9  26  3 

Alumina   32*20  38*76  39-68  30  37  29  2  34'3 

Water   4130  86*76  86*74  1023  880 

Lime   0*73  —  6»d  2*89  —  — 

Carb.  ox.  copper  .    .  8*06  da  S*88     0*66  claj  4'7  1*5 

Hydrate  ox.  iron  •   •  0'«7  —  8*74  —  — 

Oypsnm   0*69  —  itg6  o*06  —  — . 


Xs  found  ill  i  (  inionn  and  botrvoidal  ma.ssi  s,  nnd  disseminated, 
near  Grafenthal  m  fciaalfeld,  Gemsbach  in  the  Black  Forest, 
8chapbach,  Schneeberg  in  Saxony,  Petrow  in  Moravia^  Chottina 
sa  Bokemia^  MiedsiaIla-Qo^^  Friesdorf  near  Bonn. 


266,  8CHB0TIBKITK— SehrStterit;  Wanamann,  Hu- 
dixiger. 

Amorphous. 

!Pnetiire  flat  eonehoidfll.  Traiifllucent...traiidiieent  on  tbe 

edges.  Lustre  vitreous,  inclining  to  waxy.  Light  emerald- 
g^reeii,  .. greyish -^^en.     Streak  white.     Brittle,     li  —  30... 

3*6.      O  =  l'98o. .  .2  015. 

lufusibie.    Gelatinizes  with  hydrochloric  acid. 

Analyses  by  Schrdtter 

Silica  11*96  11*98 

Alumina  46*80  46*b8 

Water  86'io  86*60 
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Bed  oxide  of  iron    .   .   .  f^B  ree 

Oxide  of  copper  ....  0*25  O'M 

Lime   l-ao  l«os 

Sulphuric  acid   o*78  o*48 

Is  found  in  nodules  betirepn  granular  lunestono  and  clay 
slate  on  the  Dolimger  moiuitaui  near  l^reieosteia  in  Stjiin. 

267.  MILOSCHI^'E. — Miloschin  ;  Ilausmann,  Haidinger. 

iFracture  conchoidal...  earthy.  Translucent  on  the  edges ... 
opaque.    Glimmering... dull.   Blue... green.   Soft»  meagre  to 

the  touch.    H  SB  1*6. ..9*0.    O  =  2*131. 

Falls  to  pieces  in  water.  Infusible  before  the  blowpipe. 
Soluble  with  difficultf  in  borax,  ^nelding  indications  of  diiome. 
Fkutially  decomposea  by  hydrochloric  Mid. 


•      • •  • 

AlSi  4-  H'. 

Anuij  bis  by  Kersten 

Silica   2760 

Alumina   46*oi 

Oxide  of  chrome  ....  a  ei 

Lime   0*30 

AlagnesiA   0*90 

Water   88*80 


Is  fouiili  mab2ii\  e  ul  Jjludnjak  iu  Scr\iii. 

268.  WOLCHONSEOITE.— Wolchonskoit ;  Mofas,  Haas- 

mann,  Haidinger. 

Fracture  eonchoidal.  Opaque.  Dull.  Green.  Streak  green, 
lighter,  shining,    n  =  2*0.. .2*6.    G  =  2'213 .. .2-303. 

Infusible  before  the  blowpipe.  With  fluxes  yields  the  re- 
action of  chrome  and  siLica.  Gelatinises  with  hydrochloric  acid. 

Analyses  a  by  Berthieri  i  by  Kersten^  e  by  Bimhoff : — 


a 

b 

c 

.  27*2 

3701 

3006 

6*47 

8*09 

Oxide  of  chrome  .  • 

.  84*0 

17*98 

81*94 

Ei'd  oxide  of  iron 

.  7*8 

10*48 

9*89 

Oxide  of  manganese 

1-66 

6a  1*90 

Oxide  of  lead  .   «  • 

1*01 

0*16 

1*91 

6*80 

.  88-8 

91*84 

19*40 

Is  found  in  veins  and  nodules  in  the  cirde  of  Ochanak  in 
the  goYemment  of  Perm  in  Bussia. 
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269.  MEEESGHAUM.  —  Earthj  carbonate  of  magneria ; 
Phillips.  Hagiit'^i'e  carbonate  silicifere  Bpongieuae;  Haaj. 
Meenehaom ;  Moha^  Hausmaim,  Haidinger. 

Practure  earthy.  Opaque.  Dull.  White,  iucliiiing  to  yel- 
bw,  red  or  grey.    Streak  dhijiiiig.   Adheres  to  the  tongue. 

H  =  2-6.    e  SB  1-2. ..1*6. 

In  the  matrass  yields  water  and  turns  black.    Before  the 
blowpipe  melts  on  the  edgrs.  With  solutioQ  of  cobalt  beoomea  ' 
red.   Is  decompoeed  by  hydrochloric  acid, 

Analyaea  of  meeracliaiim  «  bom  the  Levant  by  Lychnell, 
h  from  Cava&asy  e  from  GonlommierSy  both  hr  !Eierthier, 
d  from  Langbanshytta,  mean  of  two,  by  Berlin,  e  from  Thebes 
iu  Greece  by  v.  Xubell,  y  lium  Morocco  by  Damour 


a  h      c      d       e  f 

Silica     ......  60*87  63  8  540  ol'o7  48'00  55  00 

Masrnesia   27  80  23  8  24  0  33*90  20  06  28  00 

Lime  —  —  —      —      —  101 

Red  oxide  of  iron    •    .     0  09  —  —  0*57  12  40  140 

Alumina  —  1*3  1*4  O'lQ      —  1*20 

Protox.  mangan.     .    .     —  —  —  i*56  potash  0'62 

Water   11*28  20'0  80*0  11*83  18*eO  1036 

Sand                          —  —  —     —      —  1*60 


Is  found  in  nodulea  at  Xiltschiek  near  Konie  in  Natolia^ 
near  Thebes  and  in  many  other  parts  of  Greece,  Yallecas  near 
Madrid  and  Cavanaa  near  Toledo,  Pinheiro  in  Portugal, 
Hrabachits  and  Oalowan  in  Moravia^  Sweden. 

270.  PALAGONITB.— -Palagonit;  Sartoriua  t.  Waltera- 
haiiaen,  Hauamann. 

Amorphous.  Practure  conchoidal,  uneven,  splintery.  Trana- 
parent...tranalncent.  Lustre  that  of  Tarnish,  waxy,  Titreona. 
Yellow,  brown ;  aometimea  brown  by  reflected,  yellow  by  tiana- 
mitted  light.  Streak  ochre  ydlow.  Brittle,  h  =  a*o...4*a. 
e  =  9*40... 9-4a. 

In  the  matraaa  yielda  water  and  beoomea  cinnamon-brown, 
afterwards  blaekian-brown.  Melta  eaailybefore  the  blowpipe 
into  a  bright,  black,  magnetic  globule.  With  fluxes  yields  the 
reactions  of  iron  and  traces  of  those  of  manganese.  Is  readily 
decomposed  by  iiydruebLioric  acid  lca\  iiig  a  residue  of  silica. 

Analyses  of  palagonite  a  from  Trollkuaugil  near  ITccla,  h  from 
Laugarvatushellir,  c,  d  from  the  Gaiaps^os,  all  by  Buusea : — 
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abed 

Silica                                   39  98        40*38  87*83  36  15 

Alumina  888        10*79  1295  11*31 

Protoxide  of  iron    •   •   17*66      id'.s2  9  93  10-43 

Lime  8*48          8'fi3  7*49  7'79 

Magnena  4*4S       6*86  664  ri4 

Potash                              0-48         0*64  0*64  076 

Soda  0*61         0*61  0*70  O-M 

Water  18*86        16*68  88-00  84-66 

Insoluble  1*86       8*88  0-86  no 


Is  found  massiYe  and  disseminated  as  an  ingredient  of  iht 
▼olcanic  tufii  in  the  neighbonrhood  of  Falagonia  in  the  Tal  di 
Koto  in  Sicily,  and  in  Iceland,  especiallj  at  Seljadb  half  irsr 
between  BejrkiaTik  and  ThingvelHr, 


271.  OBOPPITR— Oroppit ;  Btanberg,  Haasmami. 

Has  one  distinct  cleavage,  and  two  cleavages  less  distinct, 
fracture  splintery.  In  thin  fragments  semi-transparent.  Bose- 
red . . .  brown*ied.   Streak  light.   Brittle,   h  =  8*6.   e  =  8*78. 

In  the  matraas  jields  water.  T^efore  the  blowpipe  beoaoMS 
white  and  melts  on  the  edges.  £ssUy  soluble  with  effeireaoenoe 
in  borax. 


Analyses  by  Svanberg : — 

Silica   46-01 

Alumina   88*66 

Bed  oxide  of  iron     .    .    .  8*06 

Magnesia   12*28 

Ijiine   loo 

Potash   6*23 

JSuda   0*22 

Water   7U 


Undecomposed  mineral     •  0'13 

Is  foimd  in  crystalline  cleavable  masses  in  the  limestone 

quarry  of  Gropptrop  in  the  paiiah  of  U  mgaker  ui  SodemiAii- 
laiLiI  in  Sweden. 


^72.  CHLOBOPAL.— CUoropol;  Hohs,  Hansmann,  Hat- 

Practure  conehoidal . . .earthy.  Opiique . . . translucent  011  the 
ed^.    Lustre  vitreouSy  dull.  Brittle,  h  =  3*0... 4*0.  o  =  s  a 

Become^  black  and  ma^etic  before  the  blowpipe^  but  does 
not  melt.   With  fluxes  yields  the  leaotioii  of  iroiL 
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Analyses  a,  b  by  Biandea,  «  by  Biewend: — 


a 

a 

e 

hi  Ilea  

•  46*0 

4500 

41-10 

lied  oxide  oi  iroii 

.  363 

32*00 

37 '30 

Magnesia  .    »    .  . 

80 

2  00 

0*75 

Water  

8000 

21*66 

Is  fonnd  massiye  snd  disseminsted  at  Unghwar  in  Huz^;ai7, 
and  at  Andieasberg  in  the  Harz. 

278.  PILLNITE.— Pilhiit;  Hutzehnann. 

rraotuiv  Hat  couchoi Jul,  even,  earthy.  Opaque.  Dull.  "White* 
H  —  J  5.    Q  =  2*836,  of  the  earthy  variety  1*8. ..2*0. 

Analyses  of  diUnite  from  Scbemnits  a  compacti  by  fiutsel- 
Bunm,  0  earthy,  by  Karafiat 

a  h 

Silica  22-iO  23*53 

Alumina   66*40  6d'oo 

Lime   trace  0*88 

Magnesia   0*44  1*76 

Water   si*i8  so*06 

Tb  found  in  irreqular  veins  at  the  junction  of  the  diorite  and 
limestone  m  the  Dilln  mine  at  Schemnitz  in  Hungary. 

274.  PECTOLITE.— PectoUtej  Beudant.  Pektulith ;  Mohs, 
Haosmonni  Haidinger. 

Translucent  on  the  edges.    Lustre  pearly.  Greyish-white. 

Brittle.     K  =  4-0. ..50.     Q  =  274o...2'756. 

In  the  matrass  yields  water.  Before  the  blowpipe  melts 
ea^*ily  into  a  white  bead.  In  powder  is  decomposed  by  hydro- 
cliii^rir  arid,  leaving  n  flocky  residue  of  ailica.  After  igmtion 
l'onD2»  a  jelly  with  hydrochloric  acid. 

Analyses  of  pectolite  a  from  Monte  Baldo  by  v.  Kobell,  J,  o 
frf »Tn  the  Isle  Itoyale  by  Whitney,  <l  from  Bergen  Hill  (stellite) 
by  Keudall,  e  from  Bergen  iiiU  by  Dickinaon^  J  (odmelite)  by 

a        b        e        d       0  ^ 

Silica   51*30    63*45    66*66    64*00    66*00  62*91 

Liuit^    33*77    81*21     3286    32  10     82*63  32*96 


Protox.  Hiiuigau.  .    .     —      —      —      1*90     1*10  0*82 

boda  S'S6      7  37      7*31      8*89      9*72      6  10 

U  2 
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a 

h 

0 

d 

0 

/ 

trace 

8*79 

.    •    «    *  0*90 

4-94 

1*48 

0*M 

Water  . 

•    •    •    •  8*89 

9*78 

8*73 

8*96 

8*78 

4*01 

The  variety  firom  Monzoni  contains  fiaorme ;  part  of  the 
silica  in  6, 0,  as  well  as  the  alumina  in  appears  to  hare  been 
in  the  state  of  a  mechsnical  mixture. 

la  found  in  spherical  masaes,  consiatbg  of  delicate  wSkj 
fibres  radiating  mm  a  ceDtre»  with  mesotype  in  amygdaloid  on 
Monte  Baldo  m  Terona,  in  felmiar  on  the  Monzom  mountain 
in  Fai5sathal  in  the  Tyrol,  Me  Koyale  in  Lake  Superior.  Hie 
variety  called  stt  lUtt  is  found  on  Bor2;en  Hill  in  New  Jersey, 
and  near  Kilsyth  in  Scotluud.  Osmelite  is  foimd  iti  WoUsiein 
in  Bheuish  Bavaria. 


275.  GYEOT.ITE.  — Gui'olite.  Anderson.  Philosophical 
Magazine,  rubruaiy,  1851. 

Cleavage  in  one  direction,  easilT  obtained.  Lnstre  Titreous, 
passinj;  into  pearly  when  it  has  been  eiposed  to  the  weatiMr. 
In  thm  plates  perfectly  transparent.   VHixte,    Yeiy  tongh. 

H  =  S*0...4*0. 

In  the  matrass  yields  water,  intiimesces  and  separates  into 
thin  plates,  which  nave  a  pearly  or  silvery  lustre.  On  charo(j:il 
before  the  blo\vi>ipe  swella  up,  t^plits  into  very  thin  laiinn;i\  and 
fuses  with  diraeulty  into  an  opa(|ue  enamel.  With  horwx 
yirld^  n  1  r:insp;ir'(  iil  colourless  glaiid.     With  SOda  fubes  With 

cUliiculty  into  an  opaque  mass. 
Ca*S?  +  K\ 

Analysis  by  Dr.  T.  Anderson 


Silica   60*70 

Aluiuiua  I'iS 

Lime     .    «   33-21 

Magnesia  o  is 

Water   14*18 


Occurs  in  small  spherical  concretions  composed  of  thin 
plates  radiating  from  a  centre,  in  the  drusy  cavities  of  an 
extremely  compa^^t  basalt,  at  Storr  about  nine  miles  irom 
Portree  in  Skye. 


276.  APOPHTLLITB.  —  ApophyUite  ;    Phillips,  Hauy. 
^rnmidaler  Kuphon-Spath ;  Mobs.    Apophyllit  \  JIa 
Hiaidinger. 
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FIG.  439* 


121^  4' 
36  63 


CombmatioiiB.  ^a,  ac^  cpa,  par,  pma^  pcar^  pamr^  ewhtpar. 
The  faces  c  smooth,  bright  and  even,  sometimes  fiuntly  striated 
parallel  to  their  intersections  with  p;  smooth,  sometimes 
coired ;  0,  m,  especially  a,  striated  parallel  to  their  iiitersec^ 
tiona  with  each  other ;  r,  usuallj  ciured,  not  so  bright  as  a; 

striated  paraDel  to  their  intersection  with  c.  Cleavage,  e, 
very  perfect ;  a,  imperfect.  Fracture  imperfect  conchoidal  or 
uneven.  Tran.spartul...f;ii]itly  traublucent.  Lustre  vitreous, 
r,  pearly.  11  =  ioi3.  Coionrloss,  white  inclining  to  grey, 
yellow,  blue,  red,  green.  Streak  white.  Brittle.  h  =  4'6..,6  0. 

e  =  2'36...2'39. 

Ta  tlio  matrass  yields  water.  In  the  open  tube  mauy 
varieties  atford  the  reaction  of  fluorine.  Kxfoliates  before  the 
blowpipe,  and  melts  with  intumescence  into  a  white  blebby 
enamel.  In  powder  is  easily  decomposed  b;^  hydrochloric  acid, 
leaving  silica  in  powder.  After  ignition  it  is  decomposed  with 
difficulty  by  adds.  According  to  ^Yoh]er,  soluble  in  water  at 
180^.. .190^  c,  under  a  pressure  of  from  10  to  la  atmospheres, 
and  ciTstallises  on  coohng. 


Analysea  of  apophyllite  a  from  Yvtoe,  h 

V  B 


TJto,  both  by 
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Tj— ,--.^^.--. 
i>erzeillls, 

c,      from  Andreasber**,  e 

from  Bad&uthal 

ill  the 

narz,  Q  = 

I*961|  all  by  £«ammekb€rg : 

a 

h 

c 

d 

rirl  M^irffT 

•    .    .  69*88 

62*1S 

eras 

f4*48 

86*86 

M'69 

S4'81 

Potash  . 

"VValLT 

.     .     .  5*37 

6-27 

4*90  J 

not  det. 

4*75 

.     .     .  1620 

16-20 

16  73 

Fluorine  . 

.     .     .  1'20 

1-88 

1*09 

CaS  +  3CaFl 

•     •  • 

r4i 

The  1*43  parts  of  Cas  +  3CaFi  in  analysis  e  consist  of  oak  ium 
0*65,  silicon  O'lii,  lluuriiie  O'lO,  oxygen  0'20.  In  100  parts  of 
apophyllito  from  Uto,  Ramiuelsberg  found  silica  48*94,  fluorine 
074,  in  one  instance,  and  silica  62  29,  fluorine  0*24  in  anothtT. 

In  attached  crystals  and  massire,  usually  in  the  cavitie:»  of 
amrgdaloidal  rooks,  sometimes  in  veins  in  tniiisition  slate  witli 
ores  of  silver  and  lead^  and  in  beds  of  magnetite  and  copper 
pyrites  and  other  ores. 

Is  found  at  Cziklowa  in  tlie  Banat,  the  Seisser  Alp  and  some 
other  placet  in  the  Tyrol,  Iceland  and  the  Faroe  islands,  Alh 
dreasberg  and  Badauthal  in  the  Harz,  Poonah  in  Hindoatan, 
Marienberg  near  Aussig,  Gilntersdorf,  Daubitz  and  other  places 
in  Bohemia,  Uto  and  Hallesta  in  Sweden,  Disko,  Qreen]an4f 
North  America^  in  lifeehire,  Nertsehinsk  in  Siberia. 

277.  HEULANDITB.  — Henlandtte;  HuUma.  Beadant 
HemiprismatiBcber  Kujphon-Spath ;  Mohs.  Slalbit ;  Haos- 
mann.   Heolandit;  Haidinger. 

Oblique.  ioi,i(x>=:43'' as' ^  iii,oio«7S^s/'6;  101,001=47^  ai". 

a   100,    b    010,    c    001,   S    on,   S    201,   t    ^X,  m  110, 

u  m. 

ffS        90  O 

9e      68  0 

ie  68  40 
«ft  49  90 
vb       78  98 

68  2 

Combinations.  6t^,  eutimb,  euHms^.  deavage.  h,  tvsj 
perfect.  IVactazemieyen..«impeifect  candioidaL  Tranapaieat 
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...translucent  on  the  ( (li;*  s.  Lustre  vitreoup,  on  h  pearly. 
Colourless,  white  passing  into  grvy,  brown,  red,  btreak  white. 
Brittle,    h  =s  d'6...4'0.   e  =  aid. ..2*22. 

In  the  matrass  yields  water.  Exfoliates  before  the  blowpipe, 
intnmesces  and  melts  into  a  white  enamel.  Is  easily  deoom- 
posed  b J  h jdrochloxic  add,  leaving  silica  in  powder. 

CaS'  +  AISi'  +  silica  6879,  alumina  16*69,  lime  9'06, 
water  u-56. 


Analyses  of  hcnlaudite  a  by  Walmstedt,  from  the  Faroe 
islands  b  hj  Thomson,  from  Iceland  e  bj  llammelsb^ig^  e 
by  Dsmoor: — 


a 

h 

e 

d 

e 

6915 

582 

69-61 

60-07 

Alumina      .    .    «  . 

•    17  08 

17'92 

17*6 

1633 

16*96 

Bed  oxide  oi'  iron 

0*20 

7*66 

72 

7-U 

7*67 

Sotlii  

116 

116 

0*74 

0*60 

16*40 

16*0 

14-8S 

14-S3 

In  attached  crystals,  laminar  or  granular  masses,  nsnally 
m  canties  of  amygdaloidal  rocks  with  stilbite,  and  other 
seoUtes,  less  frequently  in  beds  of  magnetite  and  yems  of  sUver 
ores,  in  date  rocks. 

Is  found  at  Ostfiord  in  Icelaud,  the  I'aroe  islands,  the  Ven- 
<;;i_v;i!.  hk viii itaiiis  in  liiuJostan,  CapeBlomidon  in  Nova  Scotia, 
Koasakow  near  Gabel  in  Bohemia,  Fassatlial  in  t!ie  Tyrol, 
near  Suppapiatre  in  Transylvania,  Arendal  and  Teileinarken  in 
Xorway,  Andreasberg  in  the  Harz,  near  Zwickau,  Ureadtjn 
and  Griinstadel  iii  Saxony,  at  Nertschiusk  and  Werchneyu- 
dinsk  on  the  Bchilka  in  Siberia,  Campsie  near  Dumbarton  in 
Scotland,  the  island  of  Skye. 

Aeoording  to  Breithaupt,  henlondite  bdongs  to  the  anortUo 
systsm. 

278.  STILBITB.— Stilbite;  Phillipjs,  Beudant.  Prismatoi- 

diseher  Kuphon-Spath ;  Mohs.   Desmin;  liausiuann.   Stilbit  j 
Haidinger. 

Prismatic.  011,010=60^62';  101,001=87^4';  110,100=47°  7'*6. 

a  100^  b  010,  0  Od,  e  on  twin-fiuse,  si  no,  r  in. 

u  4 
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he 

o' 

ra 

69^ 

68' 

ea 

90 

0 

rh 

67 

0 

ah 

90 

0 

re 

48 

0 

A 

60 

59 

r/ 

00 

44 

ma 

47 

fif 

66 

0 

tnm 

86 

Combinations.  rah^  erah^  ermah.  The  faces  c  sometimes 
curved  ;  a,  b  striated  parallel  to  their  intersection  with  each  other; 
r,  roup^h.     Twins.    Twin-face  e.    Cleavage.    ^,  very  pertVvt ; 

traces.  JbYacture  uneven.  Semi-transparent... translucent. 
Lustre  vitreous ;  on  a  pearly.  Colourleafi,  white,  jellow,  red, 
brown.   Streak  white.   Brittle*   hs  3*5. ..4-0.   o  =  2'i...8-s. 

In  the  matrass  yields  water.  IHiOflphofeeees  before  tlie 
blowpipe,  and  melts  into  a  blebby  glass.  Is  completely  decoiD- 
posed  by  acids,  leaving  the  siUea  in  the  state  of  a  slimy  powder. 

CaSi*  +  AIS*  +  H'y  silica  68*09,  almnina  16-is,  lime  8*81. 

Analyses  of  stilbite  a  from  Naalsoe  by  R^^tzius,  b  by  Mover, 
from  Iceland  c  by  Hisinger,  d  bv  Fuchs  and  G^ehlen,  f  irom 
the  Bienthal  in  Uri  by  G*.  LeonLard: — 


a 

h 

V 

c 

d 

e 

/ 

68'3 

58*0 

55  07 

5tJ'50 

55*00 

Aluminft     •  . 

.     .  17*22 

17*6 

161 

16*58 

18*50 

18*50 

6*6 

9*8 

7*68 

8*18 

7*91 

Soda  .    .    .  • 

1*60 

0*09 

17*6 

16'4 

19*60 

17*00 

17*00 

Analyses  of  stilbite  y,  K  from  the  Faroe  islands  by  ^foss,  1 
from  the  Pangelberg  near  Nimptsch  in  Silesia  by  Zellner,  h 
from  the  Faroe  islands,  G  =  S*17,  by  Belesse,  {  from  the  Udmii 
mountains^  0  =  8*I9^  by  Hermann : — 

y  * 

Silica  66*96 

Alumina  16*64 

Lime   7*66 

Potash   0*80 

Soda   1*64 

Water   17*79 


f  iC 

60*97  66*0 

14*46  16-7 

6*40  6*6 

0*69  iU  0*91  t^lkA 

1*11     (loss  8-0) 

17*79     18*60  18*8 


67*18 
16-44 
7*74 


I 

66*61 
16-96 

7*e6 

1*00 
1-OB 
17*76 
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Aiuilvses  of  Btilbite  w,  n  from  Xiederkirchen  in  llhenish 
B»vari:i  by  liiegel,  o  from  the  neighbourhood  of  Christiania, 
G  =  2*203,  by  MttDsteTt  p  from  Gu8taY8bei|;  ia  Jemtland,  q 
from  the  Barbro  mine  in  Norwaj,  both  by  Sjogren: — 

m       II  ^        P  9 

Silica   68-38    68*40  68  o3      67*41  68il 

Alumina  16*6d    1716         1^'73     16*14  lOoO 

Lime   7*16     6*80  7  02       8*76  7'89 

Red  ox.  iron     .   •    •     0*26     0*20         O  oo      o*25  — 

Soda  1*69      1*62  ifm^ilg  3*07    I^a,MK,Mn  0*64 

Water  u*60  14*60       17'06    leeo  i6*68 

In  attached  cnstals  and  massive,  chiefly  in  the  aivitica  of 
amygdaloidal  rocka,  ^^  ith  other  zeolites  and  calcite ;  less  fre- 
quently in  beds,  veins  and  cavities,  in  granite,  gneis8|  mica 
slate,  hornblende  slate,  clay  slate. 

Is  found  in  Iceland,  the  Faroe  islands,  the  islands  of  Skye  and 
Arran,  Tndore  in  the  Vendayah  mountains  in  Kindostan,  in  the 
iFaaeathal  in  the  Tyrol,  Kongsbergand  Arendal  in  Norway,  Gua» 
tavsberg  in  Jemtluil  in  Sweden,  rangelberg  near  Nimptsch  in 
Silesia^  the  valley  of  Gastein  in  Salzburg,  Cziklowa  in  the 
Banat,  Andieasberg  in  the  Harz,  St.  Gotthardt  and  many 
other  places  in  the  Alps,  St.  Ohristophe  in  Dauphin6|  Kil- 
patriek  in  Dumbartonshire,  Kilmalcolm  in  Benfrewshirei  Nert- 
echinsk  in  Siberia^  TSotb,  Scotia,  Baltimore* 


279.  EPISTILBITE.— Epistilbite ;  Phillips,  Beudant.  Di^- 
logener  Kuphon-Spath,  Mohs.  Epistilbit;  Hausmann,  Hai- 
dinger. 

Prismatic.  011,010=54^  6$' ;  101,001=16®  itf ;  110,100=67*^  3S'. 
a  100,  t  oil,  s  101,  m  no,  u  211. 

flO.  436. 


70« 

14' 

89 

80 

sa 

73 

60 

ma 

67 

36 

mtittf 

44 

60 

St 

38 

13 

8M 

83 

54 

tm 

67 

51 

uu 

64 

37 

ut 

23 

62 

37 

84 

48 
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Combinations,  stm,  astm,  stmu.  The  faces  s,  dull ;  L  a  even ; 
77?,  Bmooth  but  uneven.  Twins.  Twin-face  7rt.  av  =  44^ 
mta  =  90"  2o\  ss  =  22^  19'.  f ;  =  f^t^  1?=*'.  Cleavarre.  o,  verv 
distinct.  Practure  uneven.  Transparent... translucent  on  the 
edges.  Lustre  vitreous  ;  a,  pearly.  Colourless,  white.  Streik 
wlute.   Brittle,   h  =  3'5...4'0.   e  =  2*24... 2*26. 

In  the  matrass  yields  water.  Before  the  blowpipe  melts 
with  intumescence  into  a  blebby  enamel.  Is  decomposed  by 
concentrated  hydrochloric  acid,  leaving  silica  in  powder.  After 
iguitioa  it  cannot  be  decomposed  by  adds. 

CaSi*  +  AlB^  +  K\  silica  69*79,  ahunina  is*S9»  lime  ro$^ 
water  14*66,  a  small  portion  of  the  lime  being  replaoeid  hj  soda. 

Analyses  a,  S  by     Bose,  c  by  Beudant: — 


a 

h 

e 

SiUca  .    •   •  • 

60*28 

68*61 

Alumina  •    •  . 

•    .  17*62 

17*36 

17  oa 

Lime   •    •    •  . 

.    .    .  7*66 

832 

8*21 

Soda     -    •    .  . 

.    •  1*78 

1*62 

1*20 

Water .   •   •  . 

18'6S 

13*80 

In  attached  crystals  and  massive,  with  heulandite,  in  the 
cavities  of  amygdaJoidal  rucks  in  Iceland  and  the  Pa  roe  ij^laiid^*. 
It  is  said  to  occur  niso  in  tlie  basalt  of  the  feicbt  iigebirge  on 
the  iihine,  and  on  Jiathinx  and  at  Portruah  in  IrelancL 


280.  BEBWSTEEITE.--Brew8terite ;  Phillips,  Beudant 
Megalogoner  Kuphon*Spath ;  Mohs.  Brewsterit ;  Haumami, 
Haidinger* 

ObUque. 

n  100|  b  oiO|  c  oolt  SI  110,  i  ISO. 

f  la.  437. 

eb      wfi  o' 

ao  86  90 
ab      90  0 

sift  08  0 
#5        61  4 

mmf   136  0 


The  fSMes  i  striated  panllel  to  tfadr  intenectioiis  wiA 
each  other.  CleaTBge.  h,  prafect ;  a,  traces.  Praetnre  mifiFm. 

Brittle,    s  =  6'0...6-6.    o  s  9*lS...9-90. 

In  the  matrass  yields  water  and  becomes  opaque.  Into- 
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mesces  before  the  blowpii>e,  and  fuses  with  difficultj.  Is 
decomposed  hj  hydrochloric  acid,  leaving  a  residue  of  silica. 

Analjsea  by  Cumiel  and  Thomson : — 


68-06 

Alumina  

.  17-40 

ie-64. 

Bed  oxide  of  iron  •  . 

0*20 

0-01 

0*06 

0*80 

Water  

14*74 

la  found  in  attached  ciystalsy  in  yeiBs  at  Strontian  in  Arg^  le- 
shire^  coating  the  cavities  in  amygdaloida!  rocks  at  the  Griant's 
Causewnv,  and  in  the  lead  mines  of  St.  Turpet  near  Freiburg 
in  the  Breisgau.  It  is  said  to  oocuT  also  in  the  department  of 
laftre  in  Enuuse  and  in  the  Pyrenees. 

281.  MESOTYPE.— Mesotype  ;  Phillips,  Hauy.  Prisma- 
tischer  Kuphon-Spath ;  Mohs.  Zeolith ;  Haosmann,  Natro* 
iith;  Haidmger. 

Prismatic.  011,010=70''  if'Bi  101,001=19° 24';  110,100=46°  80'. 

a  100,  m   110,  0  111. 

FIO.  488* 

ma         46°  80" 

mmf  80  0 
oa  71  40 
00'  36  40 
0^  87  90 
'  o'o"  68  SO 
om       68  80 

Combinations,  a,  striated  naraUel  to  its  intersec- 

tion "with  «;  0,  sometimes  curved.  Cleavage,  perfect. 
Knietnreconchoidal,uneTen.  Transparant... translucent.  Lustre 
TitreouB.  Colourless,  grey,  yellow,  sometimes  red,  pale  green. 
Streak  wUte.  Brittle.   H  =  6*0.. .6*6.   o  s  i'84...rse. 

In  the  matrass  yields  water.  Melts  quietly  and  without 
mtumeaoenee  before  the  blowpipe  mto  a  dear  fflass.  Is  deeom« 
posed  by  hydrochloric  acid,  leaying  a  jelly  m  silica.  Almost 
entirely  soluble  iu  oxalic  acid,  forming  a  jeUy  of  silica. 

NaSi  +  AlSi*  +  H,  silica  47*98,  ahmiina  t8*8S,  soda  18*08, 

water  9*34.    Sometimes  a  portion  of  the  soda  is  replaced  by 

u  G 
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Analyses  of  mrsoiype  a  from  ITogau  by  Klaproth,  h  from 
Hogau,  r,  d  from  Auver^c,  e  from  the  Tyrol,  maobive,  all  by 
Fucks,/* from  Antrim  by  Thum4>on:— 

a        h       e        d        e  f 


Silica   4800  4721  4770  48*17  48*63  47*56 

Alumina      •    .    .    •  24*25  25*60  26*88  26-61  24*82  26  42 

Sedoz.]ron   •   .   .  176  1*86  —  —     <r«i  0*68 

Lime   —  —  —  O'lr    —  1'40 

Soda   16*60  I6US  16*S1  16'1S  16'08  14*M 

Water   O'OO  8*88  8-81  8-17     8-60  10*4* 


Analyses  of  mesotyjje  g  from  Greenbuid.  massive,  by  v.  Ko- 
brll,  h  from  TrtOnnd,  fibrous,  bv  Sander,  i  n  il,  k  white  rbenr- 
mannite)  from  the  zircon-syenite  of  the  south  of  Norway,  / 
(radiolite),  all  by  Scheerer,  m  from  the  Hogau  by  Eii^gei,  a 
from  LauxTig  by  C.  Gmdin: — 


9 

A 

• 
f 

h 

{ 

•1 

Silica  .    •  • 

46*84 

47-84 

47*87 

48*18 

48*88 

48-06 

48-68 

Alumina  .  . 

27*00 

27*21 

26*68 

88-88 

26*42 

25*80 

26*37 

Bed  ui.  iron 

0*73 

0*22 

024 

2*10 

Lime  .    .  • 

1-80 

1*34 

0*68 

0*69 

014 

Soda    .    ,  . 

11- 

14*61 

1407 

li'23 

1387 

15-75 

16*00 

Potash     •  • 

traces 

traces 

1*54 

Water    .  . 

8*60 

8*47 

9*77 

10*48 

8*42 

9  OU 

r6i 

In  attached  crystals  and  tibrous  masses,  in  caTities  in  basalt, 
phonolite,  <&c. ;  sometimes  in  syenite,  and  in  beds  and  Toina  m 
oyatalline  slate  and  transition  rocks. 

Is  found  in  AuTeigne,  Gheenland,  Iceland,  in  the  baMH 
of  tbe  Alpstein  near  Sontra  in  Hessian  at  I^Earienberg  and 

Wesseln  near  Ausig,  and  other  places  in  Bohemia,  Faiw- 

thai  in  the  Tyrol,  lloentwiel  in  Hogau  in  Wiirtemberg,  Mon- 
twchio  Maj^fi^iore  in  the  Vicentine,  in  the  trap  roeks  of  the 
(iiant's  Causeway  and  the  Hebrides,  on  the  lihine,  near  (lat* 
tingen  and  Miinclen,  in  zircon-syenite  near  Laurvig,  Friodrich*- 
warn  and  Brevig,  and  in  beds  of  magnetite  near  Art>nii^^  ia 
Norway. 

It  appears  probable,  from  the  researches  of  Gr.  Bose,  that, 
the  substances  which  haye  been  called  mesolite^  from  Ham- 
stein  and  Fassathal,  not  being  pyroelectiiCy  are  varieties  of 
mesotype. 

Analyses  of  mesolite  a  from  Hanenstein  by  Freismuth,  h  6w 
Fassathal  by  Euchs  and  Gehlen: — 
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a  h 

Silica    .    •    .    .    .    44*50  4604 

Aluminft    .    •    •    •    87*66  87*00 

Lime  7-09  rei 

Soda  7*60  6*80 

Water  u-18  18*36 


282.  SCOLEZITE.  — Xeedlestone;  Phillips.  Scolezite  ; 
Beudant.  llannophaner  Kuphon-Spath ;  Moha,  Skolezit; 
fiauamaiiiiy  Haidinger. 

Oblique,    101^00  s  69"^  68' ;  lll^OlO  s  78^  80' ;  101,001  s  19^ 


100 

twin-facOi  h 

010^  m 

no, 

0 

ab 

90^  ^ 

• 

68® 

9^ 

mb 

45  48 

64 

86 

eb 

72  20 

oa 

70 

68 

eh 

72  10 

ea 

107 

30 

00 

96  32 

710.  489. 


1 


Combination,  oemh.  Tw  im.  Twin-face  a.  Cleavage,  m, 
perfect.  Fracture  of Muhoidal . .  .uneven.  Transparent . . . trans- 
lucent. Lnstrr  vitreuus,  inclining;  to  pearly.  Colourless,  white, 
g^yisb,  reddish  and  yelluwish  white.  Brittle,  ii  =  6*0... 5*6. 
0  =  8'8...2'3.  Pvroelectrie,  the  autilogoua  poles  being  at  the 
ezpof^ed  ends  of  tlie  attached  crystals. 

In  the  matrass  yields  water.  Before  the  blowpipe  curia  up 
and  then  melta  into  a  blebby  glass.  Is  completely  aecompOBed 
by  hTdrocbloric  acid,  leaving  a  jelly  of  silica.  Is  partially 
soluble  in  oxalic  acid^  leaying  a  residue  of  oxalate  of  lime. 

•  •••  . 

CftSi  +  AlSi'  +  H*,  silica  46*60,  alumina  86*81,  lime  14*10, 
water  18*69. 

Analyses  of  scolezite  a  from  Iceland,  b  from  Faroe,  e  from 
StafEft,  fibrous,  all  by  Fuchs  and  Grehlen,  d  from  Auvergne  by 
ChiiBemin,  e  from  Iceland  by  v,  Oulich:— 


Xdme 
Soda  . 

"Water 


a 

b 

e 

i 

0 

48*94 

46*19 

46*76 

49-0 

46*76 

86-99 

86*88 

84*88 

86*6 

86*89 

10*44 

16-86 

14*80 

16-8 

16*68 

0*46 

0-69 

16*90 

18*68 

16*64 

9*0 

16*94 
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Analyses  of  scoJozitc  /!  a  from  Niedcrkiivhen  iu  Ehenish 
Bavaria,  botli  bvEicm  ],  h  irom  Iceland  bv  Gibb-*,  /  from  the 
porphyiy  oi  tlie  (Jacimpuai  valley  in  Chile  bj  Domejko : — 

Silica   48*16       48*0a       46*72  46*6 

iUumina  8S*60      34-66      M-fto  srt 

Lime  14*50       16*96       I3'n  16*4 

Soda   0*30         0*35         —  — 

Water  is  so      13*60       13  g7      u  o 

In.  twin  crystals,  and  masses,  oompo6ed  of  mdiotuig  fibres,  m 
caTities  of  amygdaloid,  basalt, 

Is  found  in  Staffs  the  Eftrde  islands^  Iceknd,  Greenliiid, 
tbe  Yendajrah  mountains  in  Hindostan,  the  Tyrol,  Ireland. 

Mesolite  from  Iceland  and  from  the  Faroe  islandfl  \&  p  vto- 
electrie,  and  is,  therefore,  probably  scolezite. 

Analyses  of  mesolite  a,  h  from  Iceland,  c  from  the  Faroe 
islands  by  Eucha  and  Gtehlen,  d  from  the  Faroe  ialands  bj 
BerzeliuB 

a  h  t  i 

Silica   46*78        47*46        47*00  46*80 

Alumina  25'6t3         2o-35        26*13  26o0 

Lime  looo       looi        935  9*87 

Soda   479         4*87         olZ  ©40 

Water  18*81        18*41        12-96  1260 


Poonahlite  ia  probably  a  Tariety  either  of  scolesite  or 
Irpe.  It  occurs  m  prisms  of  87^  40^.  The  other  charactera  an 
ue  same  as  those  of  scolesite.  According  to  C.  Omefin,  il 
consLsts  of  silica  46*18,  alumina  80*46,  lime  io*80,  soda  with  t 

trace  of  potash  0*66,  water  13*99.  Is  found  with  apophyiiiic  ;ii 
Poonali  m  tlic  East  iiiciies. 

283.  ANALCBIE.  - Analcime  ;  Phillips,  Hauy.  Hexae- 
driaoherXuphon-Spath;  Mohs.  AnA]<*im;  TTmm^fiti  Ana^ 
dm;  Haidinger. 


Cubic. 

a  100,  n  211. 


ad  90'^  o' 

nn'  33  33 

nn^  48    1 1 

na  85  i<3 

nd  66  44 


f 10.  440.  no.  441. 
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Form  and  combiiiatian.  an.  Cleavage,  a,  yeir  imper- 
fect. Fracture  uneven,  imperfect  conchoi£d.  Tranaiacent... 
tnnafaioent  on  the  edges.  Lustre  vitreous,  occasionaDy  pearly. 
Colouilefla, white. .  .grey,  reddish-white . .  .flesh-red.  Streak  white. 
BritOe.  H  =  6-5.  e  =  a-9a...9*S8. 

In  the  matrass  yields  water  and  becomes  white.  Fuses 
before  the  blowpipe,  without  intumescence,  into  a  clear  glass. 
In  powder  is  completely  decomposed  by  hydrochloric  acid, 
forming  a  jelly  of  BiUca. 

*       •*  •••••  • 

NaSi  +  AlSi'  +  H',  silica  66*13,  alumina  22*96,  boda  13  so, 
water  8*06. 

Atialy-ies  of  aniik  iine  a  from  Catania,  5  from  Fassathal,  both 
hy  11.  liose,  c  irom  Old  KHpatrick  by  Connel,  d  from  the 
Giant's  Causeway  by  Thomson,  e  from  Lon-Oeu  near  Brevig 
hy  Awdrjcw.  f  irom  Bhigodat,  g  =  2'24...2*28,  (cuboit)  by 
iieury,  y  irom  ^^iederkircheu,  mean  of  two  analyses,  by 
^Eiegel:— 


a 

h 

e 

d 

e 

/ 

9 

Silica  .    .  . 

66-12 

50*47 

55*07 

56*60 

66*16 

57-34 

66-81 

Alumina  . 

22*99 

21-98 

22*23 

2300 

23-55 

2258 

23'o8 

Red  ox.  iron  . 

0*12 

Soda    .    ,  . 

13*53 

13'78 

13*71 

14-65 

14'23 

11-8(1 

0-46 

Potash     •  . 

traces 

O'oo 

liimc   .    .  . 

traces 

0'35 

572 

Water     .  . 

8'87 

8-81 

8-92 

7*90 

8*26 

900 

8*00 

In  crystals,  and  massiye,  usually  in  caTities  in  amygdaloidal 
rodcB,  basalt,  Sus. ;  less  frequ^tly  in  aiioon-syenite,  in  beds  of 
magnetite,  in  gneiss,  porphyry,  and  in  metallic  yeins. 

Is  fouiid  on  the  Seisser  Alp  and  Fassathai  iu  the  T^rol, 
Diimbartuii,  (Ilin-Farg  and  other  places  in  Scotland,  the 
r riant  8  Causeway  in  Ireland,  the  neighbourhood  of  Almas 
and  Tokero  in  TransylTania,  near  Aussig  in  Bohemia,  the 
Vicentine,  ^fonte  Somma,  Blagodat  in  the  Ural,  the  Faroe 
islands,  Iceland,  several  of  the  Hebrides,  the  Cydopeau  islands ; 
in  beds  of  iron  ore  at  Arendal  in  JNorwaj,  and  in  veins  of  silver 
ores  at  Andreasberg  in  the  Harz. 

284.  EUI>NOFHITE.--Buduophit;  Weibye. 
Frismatio* 

a    100,  b  010  cleavage,  c  001  cleavage,  0  011,  m  110. 
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Cleavage,       perfect ;  /i,  h  less  perfect.    Fra45-  * 
ture  eveu,  spliuterr.    Transparent... translucent 
on  the  edges.    Lustre  on  the  surfaces  of  cleavage 
pearly.     White... grey... brown,     btreak  white.  ^ 

H  =  6*6.     G  =  2  27. 

Melts  before  the  blowpipe  into  a  transparent,  colourleis 
glass.  In  powder  is  decomposed  by  hydrochloric  acid,  fbrauDg 
a  jelly  of  siuca. 

Analyses  a  by  y.  Borck|  b  by  Berlin : — 


b 

SS*06 

ss-it 

14*06 

8*16 

Tliis  agrees  with  the  composition  of  snakimey  the  aubstantt 
of  wliich  is  therefore  dimorphous. 

Is  found  in  a  coarse-grained  syenite,  with  lenoophane^  no- 
sandrite,  Ae.p  in  the  island  of  Lamo  near  Brevig. 


285.  ClIABASIE.— Chabasie;  Phillips,  Hauy.  Bhomboe- 
drischer  Kuphon-Spath ;  Mohs.  Chabacit ;  Hausmann,  Hai> 
dinger. 

Bhombohedral.    100,111  =  60°  u\ 

0  111  twin-face,  a  oil,  0  oil,  r  100,  «  111,  i  oai. 

00      0  98*        107  8 

00      0  re         83  32 

80    U  sr        119  42 

90    0         ar'      47  as 


ao 

ad 

ra 

ea 


FIG.  443. 


110.  444. 


OH 

te 


62^  37' 

36  26 

17  63 

24  U 


FIO.  446. 


Digitized  by  GoogI( 


OHABABIS< 


449 


Porm  and  combinations,  r,  er^  ers,  ersa,  erata  (phacolite). 
The  faces  <-?,  r  stnatrd  ]);»nillel  to  their  intersections  with  each 
other;  a,  striated  paralki  to  the  intersections  ^vith  r.  Twins. 
Twin-face  o.  lj  64°  ii',  tj.  =  102°  54 ,  =  i36°  32'.  The 
CTTstals  of  the  variety  called  phacolite  consist  ut*  foiu-  individnals, 
of  the  combination  asret^  two  of  which  compot^e  a  twin,  twin- 
face  o.  each  being  nnitcd  to  one  of  the  remaining  two  indi- 
viduals according  to  the  same  law.  Cleavage,  r,  tolerably 
perfect.  Fracture  uneven.  Semi-transparent... translucent. 
Coloiiile88)  white,  ■ometimes  reddish,  jellowiah.   Streak  white. 

H  =  40. ..4*6.  a  =  a'08...a'i5. 

^  In  the  matrass  yields  water.  Melts  easily  before  the  blow* 
pipe  into  a  s^ong^  white  enamel.  Is  comioetelj  decomposed 
vj  hydrochlone  acid,  leaving  a  jV  llj  of  silica. 

•  • 

OaSi  +  AlSi*  +  H%  silica  4S'0S,  alumina  lO'SS,  lime  lO'sa, 
water  9i*06. 

Analy-^es  of  cliabasio  trom  Kiimalcohn  in  Eenfrewnhire  a, 
B  —  2  070...2'088,  by  Thomson,  e  by  Connel,  from  Eiibendor- 
lel  near  Aussig,  d  hj  Hofimamiy     /  (mean  of  two)  by  Bam- 
malabeig:— 

5 


Ilea 
Alumina 
Lime 
Soda  . 
Potash  . 
Water  . 


a 

48*70 
17*44 
10*47 

l'o6 

sr7i 


49-20 

17*91 
0*64 

1*92 
20*41 


e 

60- 14 
17*48 
8*47 

2*68 
80*83 


48' 18 
19*27 
9-65 
1*54 
0*21 

ai'io 


e 

48*36 
18'62 
9*73 
0*25 
2*56 
80*47 


/ 

4768 
1791 
9*61 

not 

det. 


Analyses  of  chabasie  g  from  Parsborough  in  Nova  Scotia^  h 
from  Fassathal,  both  by  Hoffmann^  i  vcom  Gnstavsberg  in 
Jemtland  bj  Berzelius,  h  from  Port  Bush,  o  =  8*478,  by 


Thomson,  from  the  basalt  of  Amierode  near 
Gtenth,  m  by  Engelhardt: — 


I  by 


9 

h 

f 

I 

m 

48*68 

60*66 

48*99 

47*00 

45*97 

Ahimina    .    •  . 

.  17'SS 

19*68 

17*90 

19*77 

19*71 

18*68 

Bed  ox.  iron  .  • 

•  0*86 

0*40 

0*16 

0*18 

10*89 

9-S7 

4*07 

10-6S 

10*47 

0*68 
0*88 

6*07 

0*66  1% 
0*88 

0*86 
1*18 

1*70 

yrtibst .... 

.  19*68 

80*70 

19-90 

80-70 

88*89 

88*64 

Analyses  of  chabasie  n  from  the  Faroe  islands,  by  Arfredson, 
of  the  variety  called  phacolite  from  Leipa  in  Bohemia^  o  by 
.AndeiBon,  j?,  £  by  Bammelsberg: — 
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#1 

Silica    .    .    .    .    .    .  48*38 

Alitniina   1928 

Red  oxide  of  iron   .    .  — 

Lime    ......  870 

Magnesia   — 

Soda   — 

Potash   2*50 

Water   si-i4 

In  a  Tarietjr  of  chabasie  from  NoTa  Scotia,  Bammelsberg 
found  silica  66*00,  of  which  8*0*  was  inaoloble  in  a  aolutioii  of 
carbonate  of  soda,  and  muat^  conaequentlyi  be  considered  a 
mere  mechanical  mixture.  The  remaining  conatituenta  were-* 
alumina  with  a  little  red  oxide  of  iron  17*00,  lime  aoda  0*66, 
potash  0*00,  water  (losa^  17*66.  A  variely  analysed  hf  Arfved- 
Bon  was  found  to  contain  soda  Ifl'io,  and  no  lime. 

In  attached  crystals  and  massive,  in  carities  and  reins  in 
amygdaloid,  basalt,  dolerite,  pliouolitc ;  bumctiiiied  iii  bedii  and 
veins  of  metallic  ores  in  plutonic  rocks. 

Is  finiiid  at  Eriibendorlol  near  Aussig,  Markersdorf  and  other 
places  in  Bohemia,  the  Westerwald,  the  yogels^ebir^-e,  the 
Breisgan,  at  Obersiein  in  Zweibriickon  in  a<]^ate  balls,  in  Fa^^a- 
thal  in  the  Tyrol,  at  Hheinbreitcnbach,  the  Farde  iislauds,  at 
Husavic  in  Iceland  in  cavities  in  fossil  shells,  Grn^enland,  Gus- 
tafsberg  in  Sweden,  the  Giant's  Causeway  in  Ireland,  Kilmal- 
colm in  Renfrewshire,  Glen  Faig  in  Perthshire^  the  islands  of 
Skye,  Mull,  Ac.,  Wisegrad  in  Ilnngary,  Chester  in  Massadm- 
aetts^  Werdmeyudinsk  on  the  Schilka  in  Siberia. 

286.  LEYYN£.--Makrot jper  Kuphon-Spath ;  Moha.  Cha* 
bacit  (iQ  part) ;  Shusmann.   Jjeryn ;  Haidmger. 

Ehombohedral.   ioo,iil  =  43^  h»\ 

0  in,  r  100,  s  111,  h  644. 

TO        48^  60' 

90       es  87 

ho        70  57 

73  66 

s/       100  31 

hh'      109  63 


Combination.  or$.  The  &oea  r,  t  striated  paralltd  to  their 
intersections  with  each  otheri  o,  uneTon  and  usually  xoimded. 


0 

P 

f 

4o-63 

40  20 

46'4« 

ia-48 

2230 

21*45 

0*43 

— 

13-30 

10*34 

10*45 

0*14 

0*84 

1*68  1 

1-77 

0*95 

1*31  J 

1*20 

1708 

10*06 

10*40 

Vie.  448. 
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Twin  0TT8tals.  Twin-face  o.  Cleavage.  *,  indistinct.  H^ma-^ 
ture  ini})<  rfd  t  mm  lioidal.  SoTiii -transparent.  Lustre  vitreous. 
White,  sotiit  tuned  grej^isli.    j::)ireak  white.    Brittle.    H  =  4*0. 

e  =  2-1  ...2'2. 

Chemical  characters  tiie  same  as  those  of  chabasie. 

Annlyses  of  levyne  from  Faroe  a  by  Berzelius,  h  by  Ari'ved- 
soiiy  c  from  iSl^e  by  Connel^  d  £rom  Iceland  bj  Damour 


a  h  e  d 

Silioi   48*00  48*38  4r:^0  44*48 

Alumina   2000  19*28  2247  23*77 

Lime   8*85  8*70  9*78  1071 

Magnesia  0*40    redox,  iron   0*86  — 

Soda   8-86  —  1*66  1*88 

Potash   0*41  8*60  1*88  1*81 

Water   18*80  81*14  19*61  17*41 


Is  found  in  carities  in  trap  at  Olenarm  in  Ireland,  Hartfield- 
mo8s  in  Benfiewshire,  Dalsnypen  in  the  Faroe  MUwdaj  Oodhavn 
in  Disoo,  Bkaggastnnd  in  Iceland,  Skye. 


287.  GMELINITE.— Hydrolite  j  Beudant.  Heteromoipher 
Kuphon-Spath ;  Mohs.  Chabadt  (in  part) ;  Hansmann.  Gme- 
linit;  Haidinger. 


KhombohedraL 


90 

90^ 

(/ 

so 

40^ 

4' 

UO 

90 

0 

vo 

36 

4 

urn' 

60 

0 

49 

66 

9^ 

60 

0 

vu 

68 

66 

m/ 

80 

0 

V 

18 

47 
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Combinations,  o^uv.  The  faces  ^  striated  parallel  to 
ibeir  intereections  with  v ;  9  striated  parallel  to  their  intersec- 
tions with  f;  e,  rough.  The  crystals  are  supposed  to  be  tvrins. 
Twin*laoe  0.  Fracture  uneven.  Translucent.  Lustre  yitreous. 
"Whitey  passing  into  flesh-red.  Streak  white.  Brittle.  h  =  4*6« 

e  =  8*04... 8*18. 

In  the  matrass  yields  water  and  fills  to  powder.  Puses 
before  the  Uowpipe  into  an  opaque  glass.  Is  decomposed  by 
hydrochloric  add,  fimning  a  perfect  jelly  of  silica. 

BSi  +  AlSi*  +  H%  where  it  is  soda,  lime  and  potash. 
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;  rfect.  Fracture  uneven. 
_res.  Lustre  vitreous,  some- 
li  and  greyish  white,  rarely 

^M'ittle.     H  =  3*6.     G  =  2*3*3 

Tntnmesces  before  the  blow- 
which  in  a  strong  heat 
'^d  by  hydrochloric  acid  and 
1  « M.    Exposed  to  the  air  it 
ijuence  of  the  escape  of 
t  tails  into  a  wliite  powder. 

,  alumina  21*5,  lime  11*3, 

lluelgoet  by  L.  Gmelin,  h 
ourmayeur,  both  by  Dufre- 
in  the  island  of  Skye  by 
'  .),/by  Delfis:— 

c        d       e  f 

50*38  62-a4  62*3  51*17 

21*43  21  14  22*3  21*23 

11*14  10*62  12*0  12*43 

1616  14*92  14*2  16*17 

oet,  G  —  2*29,  by  Mala- 
Irom  ca\'ities  in  the  por- 
Mle  by  Domoyko,  i  from 
Delffs,  k  (leonhardite) 


h 

• 
f 

h 

50*1 

64*92 

66*00 

19*9 

22*49 

24*36 

14*1 

9*06 

10*60 

KVO 

13*64 

12*30 

ts  a  constituent  of  some 
Dorphyry  and  trap,  in  the 


^nel  Goet  in  Bretagne,  at 
le  Zillerthal  in  the  Tyrol, 
li,  Cormayeur,  at  Borsa 
ucary,  Fahlun  in  Sweden, 

ica,  in  trap  in  the  Faroe 
and  Portrush  in  Ireland, 
hire  and  Paisley  in  Scot- 
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Analyses  of  f^ni^eUnite  a  irom  Castel  bj  Vauquelin,  h  from 
Glcnarm  by  Conael,  c,  d  from  Glenann  by  Kaitmiebberg,  «,/ 
from  Aci-lteale  (herschelite),  &  =:  a  ody  bj  Damour 


a  he  d       0  f 

Silica   50*00  48  o6  to- to  UVoQ  47  "39  47*W 

Akllliina   20*00  18  05  21*08  2U  19  20*90  S0*1§ 

Red  ox.  iron    .    •    •     —  o*ll     —  - —      —  — 

Lime  4*26  6*13      3*67  3-89       0  38      0  35 

Soda  4*26  8*86      7*29  7*09      833  9*35 

PotJlsh  —  cad      1*60  1*87      4*39  417 

Water   so*oo  si*66  90*41  S0'4i  17*84  iru 


Gmelinite  is  found  coating  the  cavities  of  amygdaloidol  rocks 
at  Montecchio  Maggiore  and  Castel  in  the  Vicentine,  Gleniim 
and  the  island  Magee  near  Larne  in  Ireland.  Heracheiite  ia 
found  at  Aci  di  GasteUo  near  Aci-Beale  in  Sicily. 

Omelmite  sometiines  oocura  imbedded  in  cfaabaaiey  tbe  an 
of  the  rhombohedron  of  diabasie  being  perpendicular  to  tke 
face  o  of  gmcJinite,  and  the  edges  parallel  to  tbe  fiuM  r. 
According  to  Hausmann,  levyne,  gmelinite,  hencheiite  «e 
varieties  of  chabasie.  Tanmau  has  shown  that,  allowing  ftr 
errors  of  measurement,  sueli  a  relation  exists  between  the  forms 
of  these  substances,  that  thev  mav  be  considered  as  belon^in^ 
to  one  and  the  same  crj'stalline  species,  vo  in  gmelinite  u 
very  nearly  e^ual  to  ^  in  chabaaie* 


2S8  LAFMONTTE.— Laumonite  ;  Phillips,  TTatir.  Bia- 
tomer  Kuphou-^Spath ;  Mobs.  Laumontitj  HauHmann,  Xiau- 
monit;  Haidinger. 

Oblique.    101,100  =  46°  37';  111,U10=:66"43';  101,001  =: 62°  4l'. 

a  IQO,  b  010,  i»  oil,  s  102,  e  102,  r  ill. 

vxo.44a. 


ah 

xh 

ch 

ax 

xe 

ed 

uh 

ue 


00 

i*0 


0 

0 


68  40 
67  1 
64  19 

69  43 
89  10 


um 

mh 

fntn 

rh 

rx 

xm 


74°  XI 

43  8 

86  16 

66  43 

31  38 

76  40 

66  ao 


Combinations,  tfftf  emahj  exmhy  Bjcmhut.  The  faces  n,  h 
striated  parallel  to   their  intersections   with  each  other. 
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Cleavage,  ])rrfpot :  a,  ?//,  e  imperiect.  Fracture  unevon. 
Translucent. .  .traiibliKH  iit  on  the  ed^es.  TiUstn-  vitreous,  some- 
times iuclimng  to  pearly.  Yellowish  and  greyish  white,  rarely 
flesh-red.    Btieak  white.   Veiy  brittle.   H  =  3*6.    &  =  a  dia 

...2*41. 

In  the  matraas  yields  water.  Intumesces  before  the  blow- 
pipe and  melts  into  a  white  glaas  which  in  a  strong  heat 
beeoinee  transparent.  Is  decomposed  by  hydrochloric  acid  and 
mtiic  acidy  forming  a  jelly  of  silica.  Exposed  to  the  air  it 
effloresces  and  becomes  opaque,  in  consequence  of  the  escape  of 
the  water  contained  in  it^  and  at  last  £Edb  into  a  white  powder. 

CaS  +  AlSi*  +  H\  siliea  61*8,  alumina  81*5,  lime  li  s, 
water  16*4. 

Analyses  of  laumonite  a  from  Huelgoet  bj  L.  Gmelin,  h 
from  PLilipsbuig  in  Maine,  e  from  Courmayeur,  both  by  Dufr^- 


noy,  d  fsQOk  the  parish  <tf  SmEort  in  the  island  of  Slgre  by 
Ccumel,  e  in  opaque  crystals  by  y.  Babo,/by  Delffs > 

ah       e  d      e  f 

SOica                               48*8    61*98    60*38  69*04    69*8  61*17 

Alumina                          99*7    91*19    91*48  91*14    99*8  91*98 

Lime  19*1    11*71    U*14  10*69    19*0  19*48 

Water  16*0    16*06    16*16  14*89    14-9  16*17 


Analyses  of  laumonite  g  from  Huelgoet,  o  =  9*89,  by  Mala- 

guti  and  Durocher,  h,  pidyemlent,  from  cavities  in  the  por- 

ph\Ty  of  the  Cordillera  of  Peuco  in  Chile  by  Donieyko,  i  from 
Schemnitz  (leouhurditc),  G  —  2  26,  by  Delilk,  k  (leonhardite) 


g  h           i  h 

Silica  6217  60*1  64-02  55  00 

Altimma,  22'fid  19*9  98*49  24*36 

Lime  8'41  14*1  8*06  10*60 

Water                               16*66  16*0  18*64  19*30 


In  attached  crystals  and  massive,  af<  a  constitupTit  of  some 
greenstones,  iu  veins  in  slate  rocks,  porphyry  and  trap,  in  the 
cavities  of  amygdaloid. 

Is  found  in  veins  of  lead  ore  at  Huel  Goet  in  Bretagne,  at 
Eule  in  Bohemia,  the  Bothe-Kopf  in  the  Zillerthal  in  the  Tyrol, 
St.  Gk>tthardt,  the  valley  of  Chamouni,  Cormayeur,  at  Borsa 
and  Sdiemnitz  (leonhardite)  in  Hungary,  Fahlun  in  Sweden, 
Bogodowsk  in  the  Ural,  North  America,  in  trap  in  the  Faroe 
islands,  Iceland,  Loch  Enort  in  Skye,  and  Portmsh  in  Ireland, 
in  the  Eilpatrick  hiUs  in  Dumbartonshire  and  Paisley  in  Scot- 
land. 
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HIDEOUS  SILICATES. 


289.  FAUJASITE.  —  Paujasaite  ;  Duix^noj.  Faujaiit; 
^ffiW^amiLnn^  Haldipger. 

e  101. 

710.  449. 

0^         68  80 

Twin.     Twin-face  e.     Fracture  uneven. 
Transparent . .  .translucent  on  the  edges.  Lus-  y 

tre  yitreous,  inclining  to  adamantine.  Colour-   

less,  wliito,  brown.    Brittle,    u  =  5*0.    o  =  V92^, 

111  the  matrass  yields  water.  Before  tlie  blowpipe  intu- 
meBces  and  melts  into  a  white  enaroeL  la  decomposed  bj 
hydrochbric  add. 

Analyses  by  Damoiir,  the  mineml  in  the  Litter  being  more 
free  from  impurity  than  in  the  former : — 

Silica   40*66  46' IS 

Alumina   16*77  16*81 

Lime   6*00  4*70 

Soda  ........  4*84  6*00 

Water  S9*40  s7-oa 

Is  found  in  the  cavities  of  an  amygdaloidal  rock  at  flaaabach 
on  the  Kaiserstuhl  in  the  Breisgau. 

According  to  Blum,  the  cryatala  of  faajaaite  belong  to  the 
cabic  ayatem.   Simple  form  o  ill. 


290.  HARMOTO:^^E.— Harmotome ;  Phillips,  Hauy.  Tm- 
ratomer  Kuphon-Spath  $  Moha.  Harmotom ;  Haoamami,  Hai- 
dinger. 

Prismatic.    011,G10  =  64  23';  101,001  =34°  47';  110^00  =  43^ 

a  100»  b  oio»  t  101,  i  901,  p  111,  «i  110  twi]i!>fiice, 
p  414.  e  troncatea  the  edge  sj}. 


ab 
9a 
mt 

ta 


65  13 

60  64 

86  46 

108  80 

60  88 

68  64 

60  88 


Tie.  460. 
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7ia.  461. 


pp 

ma 
mb 

V9 


60°  56' 

89  52 

30  28 

44  7 

81  38 

8  n 


Gombinatioiis.  jiha^  spba,  sptba.  The  fiuses  p  striated 
parallel  to  their  inteie^BtioiiB  with  eaeh  other;  6,  fiaintly 
striated  parallel  to  its  intersections  with  p.  Twins.  Twin* 
face  m.  Cleavage,  a,  distinct;  ^,  less  aistinct.  Fracture 
uneven . . .  imperfect  conchoidal.  Transparent . . .  transl  ucent . 
Lustre  vitreous.  Colourless,  white ;  seldom  f^rcy,  yellow, 
browu,  red.    8ti  oak  white.   Brittle,    n  =  l  o.    o  ~  2'3f>. .  .2*50. 

In  the  matrass  yieUU  water.  Melta  before  the  biuwpipe, 
not  veiy  readily,  without  intumescence,  into  a  transparent 
white  glaaa.  In  powder  is  completely  decomposed  by  hydro- 
chloric  acid,  leaving  silica  in  powder, 

BaSi'  +  AlSi'  +  silica  47*18,  alnmina  16*90,  baiytes  88*80, 
water  18*78. 

Analyses  of  harmotome  a,  b  from  Andreasbeig,  e  from 
Oberstein,  all  by  KoUer,  e  from  Andreasberg  by  BammelS" 
berg,  ffcom,  Schiffenbefg  near  GKessen  by  Wernekmk 


a 

h 

e 

d 

e 

/ 

Silica .    .  . 

.  UVQS 

45*50 

40  05 

48*74 

•18 '08 

Alumina 

.  10'82 

16*42 

16*54 

17*66 

16*83 

Barytas  .  . 

•  20*32 

20-09 

1912 

19*22 

20-09 

17-69 

Lime .    •  . 

026 

IBU 

110 

108 

Potash    .  . 

1*03 

112 

110 

Te,  Mil 

0*85 

Water    .  . 

.  1303 

1600 

16*26 

1466 

14'68 

1688 

Analyses  of  harmotome  from  Strontian  ^  by  Kohler,  k  by 
Connel,  g  8*447,  k  in  small  transparent  crystals,  o  = 
s*488,  both  by  Damour: — 

SI  h  i  k 

Silira     ......     4G'10         47  oi         47  74  47-GO 

Alumina  16  41        15*24        16*68  16*39 

oxide  of  iron   .    .     —        0*24       o*6i  o*65 

iittr^'tes  20*81        80*86        21*06  80*86 
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9 

1 

9^ 

• 

% 

010 

'  ' 

rotasQ  •    •    •  . 

,     •  090 

0*88 

078 

0-81 

Soda     .    .    ,  . 

0-84 

0*80 

0-74 

14*92 

Id  18 

1416 

In  attached  crystals  in  metallic  yeins  in  slate  and  transLtioii 
rocks,  in  cavities  of  amygdaloidal  rocks  and  bosidt. 

Is  found  at  Strontian  in  Scotland  in  yeins,  at  Andreasbetg 
in  the  Harz  and  Kongsberg  in  Norway,  Kudelstadt  in  Sileai» 
in  cavities  of  amygdaloidal  rocks  in  the  Schiffenbeig  nev 
Oiessen,  at  Oberstein  on  the  Nahe,  the  Blane  Kuppe  neir 
Eschwege. 

291.  FHILLIFSITE.— Stauiotjrper  Kuphon-Spath ;  Moht. 
Phillipsit ;  Hausmann,  Haidinger. 

Prismatic.   011»010=:54^27'»  101,001=34^69';  110,100=44°  Si". 

a  ion,  h  010,  $  101,  m  110  twin-fac^  p  ill.  $  trun- 
cates the  edge  jpfT* 


ttb 

90® 

it 

55 

1 

U 

69 

58 

44 

24 

VP 

69 

18 

PP 
PP 

60 

42 

90 

0 

Combinations,  fdh^  fnib.  The  faces  h  striated  MraDel  to 
their  intersections  with  each  other ;  sometimes  currecL  Twm^ 
Twin-fiiice  m.  deavage.  a,  distinct ;  h,  less  distinet.  Fractore 

conchoidal... uneven.  Translucent... translucent  on  the  edge«- 
Lustre  vitreous.  Colourless,  white,  inelining  to  ^-y,  blue, 
yellow,  red.  Streak  white.  Brittle,  ii  =  i  o.  o  =  214.  ..2'2KV 
In  the  matrass  yields  water.  Melts  betbre  the  blowpipe 
into  a  clear  glass.  Is  readily  decomposed  by  hydrochloric  acidt 
forming  a  jeUy  of  silica. 

••■  •••••  •  • 

ESi  +  AlSi'  +  HV  where  £  denotes  lime,  potash  ani 
soda. 

Analyses  of  phillipsite  a,  h  from  the  Stempel  near  Marbui^f 
by  L.  Gmelin,  c  ieom  the  Stempei,  d  firom  Habichtmdde 
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Capsel,  both  bj  Kobler,  e,  f  irom  Annerode  near  Giessen  bj 
Wcinekink 


a         h        c        d        e  f 

SiKca   48  02  60-44  48  22  48*30  6307 

Alumina^    ....  21*76  22-91  81*78  aa-as  so-so  9i*ai 

Bed  ox.  iron   •   •   •  0*99  o*i8    —     —  0*41  — 

Qz.  vt,  ouui.    .   .   .    ^  —     —     —     —  o*(9 

lime   6*26  6*56     6*60  7*22  6*91  6*67 

Potaah   6-36  7*60     8*95     6*89  6*41  — 

Baiyted  —  —     —     —  0*46  0*89 

Water   17*98  16*76  16*82  17*66  17*09  17*09 


Analyses  of  phiHipaite  a  from  the  Giant*  b  Oanaewaj,  a  =  917, 
bj  Connel,  h  horn  the  Btempel  near  Marbui^  by  Gtenth,  k 
mm  Dyrefjord  on  the  west  coast  of  loehuad,  a  =  2*201,  by 
Damour:— 


Alundna  . 
Bed  oxide  of 
Luse    .  . 
Potash 

Soda 


9 

h 

• 
% 

h 

47*86 

48*17 

48*41 

47*96 

21-80 

81*11 

22*04 

22*87 

0-84 

4*86 

6-97 

8*49 

7*15 

6*66 

6*61 

619 

686 

370 

0-G3 

16*96 

16*62 

16  tiu 

16*67 

In  attached  crystals  and  globular  aggregationa,  in  cavities  in 
amygdaloid,  basalt,  phonolite. 

Is  fonnd  on  the  Habichtswalde  near  Cassel,  the  Steinpel 
nenr  Marburg,  Annerode  near  Giessen,  the  XaiserHtuhl  in  the 
Breis<;au,  Leipa,  Kamnitz  and  the  FeiKTinauer  near  Toplitz  in 
Bohemin,  Sirknitz  near  Lowenberg  m  bik-sia,  ObcM-steiii,  Mpti- 
deburg  near  Bonn,  YesuviuSy  the  Giant's  Causeway  in 
Ireland. 

It  ba3  been  supposed  that  gismondine,  or  zesgonite,  from 
Capo-di-Buve  near  Rome,  is  a  variety  of  phillipsite.  Three 
twin  crystak  oi'  this  substance,  having  the  ibrm  of  phillipsite, 
sometimes  croBs  nearly  at  right  angles  to  each  other.  Ooea- 
aioiiaily  a  number  of  such  crystals  are  united  so  Xhnt  tlie  t'aces 
p  lie  nearly  in  one  ])hine,  and  the  faces  o,  b  disappear.  The 
group  then  assumes  the  form  of  a  double  four-sided  pyramid,  on 
the  faces  of  which  may  be  observed  the  lines  of  junction  of  the 
different  crystals  of  which  it  is  compoaed.  (fiiooke,  Phil.  Mag. 
1887, 10, 170.) 

X 
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Analjset  of  ft  miiifiral  called  phOliprite,  a,  I  tanspaieot, 
e  opaque,  from  YesuTinay  o  =  8*813,  all  by  Marignac,  d,  e  ti 

zeagonite  bj  y.  Kobell 


a  h  e  d  € 

Silica  43  64  42'87  43*95  42  60  49^ 

Alumina                       24*89  25  oo  24  34  ss-i^a  20  01 

Lime  e»2  7*97  6*31  7 '50  7*70 

Potash  10*36  9  20  1109  e*80  6*Te 


Water  ia-06      U-i4      lo'81      17*68  Vm 

In  anafyeia  c  the  loaa  11*08  ia  aaaniDed  to  be  potaah* 

A  light  blue  zircou  from  Yesuyius  haa  sometimes  been  caSed 
zeagomte. 

292.  EDINGTONITB.  —  Pyramidalor  Biythyn- Spalh; 
Moha.   £dingtonit ;  Hauamann,  Haidinger* 

PvramidaL    101,001  =  43°  39'-5. 

a  \oo,  e  101,  n  012.  The  forma  to  which  n  belong  are 
hemihedral  with  inclined  facea. 

fie.  46a. 

nr  n 

me  90°  0' 
ee  87  19 
nd      64  Si 

»f[        60  68 


Combination*  ae'f^.  CleaTBge.  0,  veiy  diatinct,  Fnctmv 
imperfect  conchoidal. . .imeTen*  Semi-tnu&apaient . . .tranaliioent 
Luatie  vitreona.    Greyiah- white.    Stradr  white.  Bxitte. 

H  e=  4-0... 4*5.    O  =  8*71. 

In  the  matrass  yields  water,  and  becomes  white  and  opaf^ue. 
Before  the  blowpipe  in  a  strong  bent  melts*  iniu  a  coIourLic 
glass,  iu  hydrochloric  acid  formia  a  jcii^  viithout  being  cooi- 
pletcly  decomposed. 

Analysis  of  a  small  quantity  by  Turner : — 


Silica   86*08 

AUimma   87*88 

Lime   18*68 

Water   13*32 

Loss   11-22 


The  loss  is  probably  potash  or  soda. 

Was  found  in  small  crystals  resting  upon  the  minenl  3uV 
stance  called  cluthalite  by  Thomson  in  the  amygdaloid  of  Ife 
Kilpatrick  hills  near  Dumbarton  in  Scotland. 
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298.  COMFTONrrS.--Tiioin8omte,  Cotnptonite ;  PhiUips, 
Beadant.  Ortiiotomer  Kuphon-Spath,  Peritomer  Kuphon- 
Hpath  ;  Mohs.  Comptonit  j  ILioaiuuim.  Thonibuuit  ^  Hai- 
illnger. 

Prismatic. 

m  loOf  b  010,  e  ooi,  m  no. 

FIG.  4&4. 

ae  90^ 

be  90  0 
ma  45  20 
mb  44  40 
ha       90  0 

mm'    80   80  k  

The  faces  m  XkmsSij  striated  partial  to  their  intersections 
with  a  and  h ;  yetj  iineTen.  Cleayage.  a,  perfect ;  less 
perfect;  traces.  Fracture  imperfect  conchoidal.  Trans* 
parent... translucent.  White,  incuning  to  grey,  yellow,  red. 
Streak  white.   Brittle.   B  =  fi-o...6*6.   o  »  a'8i...a*a8. 

In  the  matrass  yields  water.  Intumeflces  before  the  blow- 
pipe,  becomes  opaque,  and  mdts  with  difficulty  into  a  white 
enamel.  Is  decomposed  by  hydrochloric  acid,  forming  a  jelly 
of  silica. 

sAlSi  +  sCaSi  -f  711,  silica  38*2,  alumina  81*6,  lime  17-2, 
water  13.  A  coubidiirable  portiuu  of  the  lime  \a  sometimes 
replaced  by  soda. 

Analyses  of  comptonite  from  the  Eilpatrick  hills  a  by  Ber- 
xdius,  c  by  Thomson,  ^,  e  from  Loctiwinnock  in  Benftew- 
shire  by  Thomson,  f  from  Dalsnvpen  by  Betrius,  y  from 

Seeberg  near  Kaden  by  Zippe,  h  from  Seebcig  by  Bammels* 
bei^,  i  from  Elbogen  by  Melly 


a         h  e  d  e 

Silica                              38*80      S4*S8  87*06  88*80  8r56 

Alumina                         80*70     8S*86  88*08  81*88  81*SS 

]>ime   13*54      1866  10*76  16*40  16  10 

Sudii  4*63        125  870  M«   0  20  1*08 

3led  oxide  of  iron  .    .     —       —  —  o  ao      o  72 

Water  1310     i4uu  isoo  idoo  1320 

f  9  ^  » 

Bilica                                             39*20  38*25  38  71  87*00 

^lumitm  80*06  32*00  80  81  31*07 

Lime  10*68  ii*96  18*48  isso 

X  2 
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Soda  

Bed  oxide  of  iron  . 


J 

y 

X 

■ 
t 

8-11 

6'&3 

3*86 

0-50 

i  0'54 

la  40 

11*50 

13*10 

12-^ 

In  attaeliod  crj-stals,  p:lobular,  and  rcnifurin,  in  amygdaloidal 
cavities  ot  basalt,  plioiiolite,  aud  old  laras,  with  calcite,  cbabaisie, 
stiibite,  phillipsite  and  apophyllite. 

Is  found  on  Vesuvius,  Beeberg  near  Kaden,  Solireckenstoin 
on  the  Elbe,  the  Strizisowita  mountain,  the  Kelchberg  neiir 
Tnebsch,  the  PHasterkaute  near  Eisenach  in  Hessia^  Hau^- 
steiiiy  near  Bdhiinseli  Kamnitz  and  Bohmish  Leipa^  Daubiti 
and  other  places  in  Bohemia,  Greenland,  Iceland,  the  Faide 
and  Cyclopean  ialonda,  the  ^tjxo^  in  trap  with  analciino  and 
prehnite  on  the  Kilpatrick  hiUa  near  DomDarton  in  Scotland. 

The  8ui&ce  of  c  is  fieequentlj  uneren^  formmg  apparently 
two  planes.  The  angle  between  these  suifiusea  differs  consider* 
ablj  in  dif  erent  crystals. 


294.  ALGEKLTE.— Algerite ;  Hunt. 
Oblique. 

a  100,  b  010,  m  iio. 

nm'  ©4°. 

Cleavage.  ot,  imperfect.  Translucent... opaque.  Lu&tro 
vitreous,  inclinincf  to  pearly  on  tlie  cleavages.  Yellowi«b- 
white,  straw-yellow;  becomes  a  deep  brownish-yellow  after  ei- 
posure.    Streak  light  brown.   n  =  3  0...3  n.    a  =  2"C97. . . 2  04>. 

In  the  matrass  yields  water.  Intumebces  betore  the  blr>w- 
pipe  and  melts  at  a  higli  temperature,  Asith  phosphoresoeDce, 
mto  a  porous  white  enamel.  Slightly  acted  upon  by  hydn>» 
chloric  acid. 

Analyses  by  T.  S.  Hunt  and  Crossley : — 

Silica   srie  srco 

Alumina    as'OS  S6-4a 

Bed  oxide  of  iron    ....    rM  rs4 

Magnesia  1*90  irm 

Potash   lO'Ss  low 

Water  m  s-97 

Is  found  in  crystals  imbedded  in  white  ayataDine  Umestoiaa 

at  Franklin,  Sussex  county,  New  3mej, 
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295.  PEEO  WSKITE.--Perow8kitc  J  Dufrenoy.  Perowskitj 
Hauamaun,  tiaidinger. 

Cubic 


0  100, 

0 

111, 

d  oil, 

$  320, 

p    122,  ^ 

aa 

90** 

tf 

Id", 

6°  20' 

cd 

70 

83 

ma 

25  14 

oa 

64 

44 

md 

72  27 

60 

0 

mo 

29  30 

dd 

45 

0 

pa 

70  32 

33 

41 

pd 

48  11 

gf 

11 

19 

po 

15  48 

ia 

86 

68 

za 

8S  9 

id" 

8 

8 

90 

98  88 

ia 

88 

40 
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Cleavage,  a,  tolera"bly  perfect.  Opaque.  Lustre  adamsiip 
tiiie^  jpcluiing  to  metallic,  bright.  Greyish-black. ..iron-black, 
sometimes  diurk  leddish^browii.   Streak  greyish^white.    k  = 

S*8.    e  ss  8*99... 4-017. 

lofbsible  before  the  blowpipe.   Soluble  in  borax.   With  a 

very  smaU  quantity  of  the  mineral  the  bead  is  light  yellowish- 
green  while  hot,  and  colourless  when  cold  ;  with  ;i  larger 
quantity  of  the  mineral  the  bead  is  brown  wlieu  cold.  In 
powder  ia  but  slightly  acted  upon  by  hydrociiluric  acid. 

• 

CaTi,  titanic  acid  68*90,  lime  4i  lo. 
iknslyses  by  JseobBon  snd  Brooks : — 

Titanic  acid   68  90 

Lime   89-20 

Mno^iesia   trace 

Protoude  of  iron  «    «    •  2*od 


50-00 

on 

4*79 


Is  found  in  crystals  in  micaceous  limestone  at  Yogsburg  on 

tlie  Kaiserstuhl,  and  in  chlorite  slate  at  Achmatowsk  near  Sla- 
toust  in  the  Ural. 


206.  MEN&ITB.— Mengit ;  Mobs,  Hansmsim,  Haidinger. 

frismatic.  01l,010=48''67';  101,001=sl9°  14' ;  110,100=68°  10'. 

100,  m   110,  i  810,  €  111. 

X  3 
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m/i         68°  10' 

ia  30  46 

mm'      43  4o 

V         100    S8  • 
€if  28  83 

etf'^        78  60 

em       46  80 

88  90 

Combination,  aime.  SurfiMie  smooth  and  briglit.  Xo 
cleavage  observable.  Fracture  uneven... concboid:il.  Opaq[Cie. 
Lustre  metallic^  impeiftct.   Iron^blaclL   Streak  browiL   H  = 

8*0...  6*6.    O  =  6*48. 

Infusible  before  the  blowpipe;  becomes  magnetic.  Witihi 
borax  and  salt  of  phospboruB  melts  into  a  dear  glass.  In  the 
outer  flame  imparts  a  greenish-yellow  colour  to  salt  of  phoa- 

Ehorus ;  in  the  inner  flame,  with  the  addition  of  tin,  a  yel- 
>wi8h-red  colour.  Imparts  a  green  colour  to  soda  on  platinum 
foil.    Is  completely  soluble  in  hot  concentrated  sulphuric  acid. 

It  is  suppos^nl  to  coutaiu  oiitled  of  iron  and  maugancac, 
titanic  acid  and  zircoiiia. 

In  small  crystals  imbedded  in  albite  in  the  Tlmen  uiauntaim 
near  Miiisk  iu  Siberia. 

This  mineral  waa  f^iveii  bv  ^Icuge  to  Mr.  Brooke  as  the 
ilnieiiitc  of  i'ischer,  and  was  accordingly  described  by  him  under 
that  name.  But  as  the  titanic  iron-oxide  from  Miask  now 
passes  under  the  same  name,  which  it  may  be  convenient,  for 
the  present  at  least,  that  it  should  retain,  we  have  adopted  the 
suggestion  of  Professor  O.  Bose^  of  designating  this  specifis 
as  mengite. 


ne.  4^. 


297.  POLY^VriGNYTE.— Polymyirnite;  Bcnaant.  Pri^ 
matiscbes  Meian-Erz;  Mobs,  f  olymigny t  ^  iiauamann.  Paly- 
migmt ;  Haidinger. 

Prismatic.  011,010s«M?24'  6;  101,001  =81°  24';  1 10,100=64^ 

a  loOy  h  010,  e  ooi,  si  no,  «  %i%  i  410,  p  ill. 

jriO.  467. 
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CoiiibLnationa.  pham^  phatmf.  The  faces  a,  i,  w,  ff,  t  stri- 
ated  parallel  to  their  intersections  with  each  other;  the  other 
faces  smooth.  Cleavage,  h,  imperfect ;  «,  traces.  Fracture 
coQchoidal.  Opaque.  Lustre  metallic,  imperfect.  Iroii-black. 
Streak  daric  brown.    Brittle.    H  =s  6*6.    G  =  4*76. ..4*81. 

Uucliangeable  before  the  blowpipe.  With  borax  jields  a 
glass  coloured  hj  iron*  Imparts  n  reddish  colour  to  salt  of 
phoephoma  in  the  inner  flame.  With  soda  does  not  fuse,  but 
ikiaB  the  reaotum  of  manganeae.  In  powder  ia  deoompoaed 
Dj  ooncentmted  aulphurie  aod. 


Analyaia  by  Berzeliua : — 

Titanic  acid   48*80 

Zirconia   llil 

Bed  oxide  of  iron   12  20 

Lime   4*20 

Oxide  of  manganese    ....  2*70 

Oxide  of  cerium   6  00 

Yttria   11*60 


With  traces  of  potash,  magnesia,  silica  and  oxide  of  tin. 

Ifl  foimd  in  small  crystals,  elongated  in  the  direction  of  the 
edge  ab,  in  the  zircon-syenite  of  Friedrichswaru  in  Norway. 
It  ia  said  to  occur  abo  in.  basalt  near  Porsgruud  in  JS^orway. 

298.  POi.YKIlASE.— Polykraso  J  Dufreuoy.  Polykras  j 
Hft!i»"^^t"nj  Kaidinger. 

Prismatic.  011,010  =  46^  40' j  101,001  =  18®  68';  1 10,100==;  70°  0'. 
a  100^  b  OlOf  s  081,  m  iio,  a  ill,  r  811. 

no.  468. 


ab 

90° 

0' 

48° 

20' 

ma 

70 

0 

s  s 

90 

3 

« 

f 

mb 

20 

0 

sm 

41 

69 

40 

0 

ra 

53 

13 

mm 

88 
184 

0 
0 

fb 

66 
108 

46 
87 

* 

8 

r 

a« 

0 

No  clearage  obaerrable.  Fracture  comohoidaL  In  thin 
fragments  translucent.  Lustre  metallic,  imper&et.  Black,  by 
tnniamitted  light  yeUpwiah-bvown*     Streak  greyiah*  brown. 

JOL  =  8*0.    O  =  6*106. 

In  tiie  nmtraaa  decrepitalea.    Ignited  qnicUy  glowa  like 

X  4 
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gadolinite,  and  assumes  a  liglit  brcwn  colour,  but  without  any 
change  of  specific  j^vity.  Infusible  before  the  blowpi|)e. 
Soluble  in  borax,  unpartiniir  to  the  bead  a  yellnvv  culuur  ui  the 
outer  flame,  and  a  vellowi»h-brown  colour  in  the  inner  flame. 
Impcrfectlj  dcK  mi  posed  by  hydrocMoric  acid.  Is  completelf 
decomposed  by  hot  sulphuric  acid. 

According  to  Scheerer  contains  titanic  acid,  tantalic  acil 
zirconia,  yttri%  red  oxide  of  iron,  oxide  of  uraniam  and  cenum, 
a  small  quantity  of  alumina^  magnesia  and  perhaps  some  slkaU. 

Is  found  in  dysfeals  in  granite  yeins  at  Hitterde  in  Norway. 

VAlTTAUTIBy  KI0BATI8»  BCHSUAnSy  KOLTBBATIS. 

299.  PTBOGHLOBE.— PyrooUora;  PliiUips,  Beodsat. 
OktaedriaclieB  Titan-En ;  Moha.  PyrocUor ;  lT«i«mMti^  Hitt- 
ding«r. 

Cubic. 

a  100  deavagOi  o  ill,  d  oil,  n  sil,  m  sii. 

Otf"       90^  O' 
OO'       70  8S 
Oa        54  44 

riG.  469. 

l  orm  and  combinations,  o,  od,  on,  odn,  odm.  Cleavage- 
o,  0  scarcely  obsen-able.  Fracture  coiichoidal.  Translucent  on 
the  edges... opiujue.  Lustre  resinous,  inclining  to  vitreou*. 
Bark  reddish-brown,  black isli-brown  on  a  freslily  fractured 
Bill  lace.    Streak  light  brown.    Bather  brittle.    H  =  6'0...r^ 

G  =:  1  19...  133. 

Before  the  blowpipe  turns  veUow  and  melts  with  great 
difficulty  into  a  blackish-brown  aiag.  With  borax  yields  a  glass 
which  is  reddish-yellow  in  the  outer  flame,  and  dark  red  in  the 
inner  flame.  The  yarietiea  firom  Brerig  and  PriedrichawiD 
yield  the  reaction  of  uranium.  In  powder  ia  completely  doocaa 
posed  by  coneentrated  sulphuric  acid. 


do      36^  IS" 

46  0 
no       10  88 


iiu.  460. 


nd  m/"  i/ 
mo  89  80 
md     81  29 

no,  461. 
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Analyses  of  pyrochlore  a  from  Miaak  bv  Wohler,  /;  from 
Miask  b/  Hermaim,    d  from  BreTig,  &  =  8  8,  by  Wohler :  


Tantalic  acid 
Titanic  acid  •  . 
Zircon  iu    .    .  . 
C)xiiie  of  cenum 
Thorins    ,    .  . 
Oxide  of  Wfi|ft||i^jfn 
Lime  .... 
Protoxide  of  iion 
Protox.  mangaa. 
Tttria  .... 
Potaahy  aoda^  lithia 
Sodium    .   .  . 
fluorine  .   .  . 
Water     •   .  . 


a 

h 

e 

d 

67*38 

62 '25 

67*08 

67*77 

— — 

2*23 

— 

— 

5-67 

— 

18*16 

8*88  1 
—  J 

llxfv  UOw 

8-00 

— 



10*98 

18*64 

9-88 

1013 

1-89 

(%  6-68) 

1*88 

— 

m 

0-16 

^  0*70 

1-89 

0*81^ 

378 

a-98 

OX.  uian. 

4-60 

6-71 

3-88 

not  det. 

1-16 

0*60 

7-06 

7*48 

In  small  crystals  and  gnuns  in  syenite  near  Friedrichswam 
and  m  the  isikuid  of  Lov6  near  Brevipr  in  Norway,  in  granite  in 
the  Hmen  mountains  near  Miask  in  the  Ural. 

In  pyrocblore  from  .Minsk  Gr.  Rose  found  a  =  4*320 ;  in 
mTOcbiore  from  Friedrichswam  o  ==  4*206... 4*21 6.  For  pvrocb- 
lore  from  Friedrichswam,  irom  a  very  small  quantity,  Wohler 
found  Q  =  4 


SOO.  FEEGUSONITE.— FergUBonite  ;  Beudnnt.  Pyra- 
irii  dales  Melan-Erz;  Mobs.  Fergui»omt;  Hausmann,  ilai- 
dinger. 

l^ramidal.   101,001  =  66°  4o'. 

e  001,  9  111,  a  880,  0  881.  The  forma  y»  «  are  hemi- 
hedni  with  panllei  faoee. 

no,  462. 

90°  0' 
S9        90  0 

64  14 
it'  79  6 
SfC       79  17 

88  1 

get     11  19 

Combinations.  et^',  ad^.    Surfaces  rather  uneven, 

deavage.  «,  tracee.   Fracture  eonehoidal.   Opaque ;  in  thin 

X  6 
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splint-ers  translucent.  Lustre  imperfect  metallic,  inclining  to 
rettiuouH;  (»n  surtace  of  fracture  vitreous,  bright,  iiiiickish- 
brown.    iStreak  pale  browxi.    Brittle,    h  =  6'6...6'Q.  g» 

6*8 . . .  5*0. 

Infusible  before  the  blowj)ip€.  With  borax  and  salt  of  pbos- 
phorus  disaolyes  with  difficultjr  into  »  ^aas  which  is  yellow 
while  hot. 

•     •  ■  • 

Br'Ta^  wheve  £  is  ]rttri%  piotoiide  of  cerinniy  zirooutt* 
AnaljnB  by  Hartwall:— 


Tantalicadd  .....  47*75 

Tttria   41-91 

Protoxide  of 

Zircouia  8*09 

Oxide  of  tin  I'OO 

Oxide  of  uranium  .  ,  •  o*9S 
Protoxide  of  iron     .   .   •  0*84 


Is  feund  imbedded  ia  qoartc  §t  Kikertaursak  near  Cape 
Farewell  in  Greenland. 


801.  EIJXENITE.— Eux^nite;  Dufrenoy.  Eiixenit;  H«ii- 
mann,  Haidinger. 

Fracture  imperfect  conchoidal.  In  thin  splinters  iransiiicent. 
Lustre  resinous,  iiielining  to  metallic.  Brown i sb -bliick ;  b% 
transmitted  light  reddish-brown.   Streak  reddush-bcown.  &  s 

6*6.     G  ~  4  6. 

Infusible  before  the  blowpipe.    In  the  outer  flame  imparts  a 
brownish-yellow  colour  to  borax.   Not  acted  upon  by  sods. 

• 

Analyses  a  of  a  small  quanti^  fiom  Jobter,  (  of  •  wr 
nmilar  minend,  e  =  4*78. ..4*76,  m>m  near  Tvedestnuid,  bou 
by  Scheerer: — 

a  b 

Tantalic  acid  with  titanic  add     .   .  49*66 1 

Titanic  acid   7  94  / 

Yttria   86*00  88^ 

Protoxide  of  urauium   6*84  7'68 

Protoxide  of  cerium   9'18  8*81 

Oxide  of  knthanium   0^86    v»  8*68 

lame   8*47  — 

Magnesia   o*88 

Water   8*87  4*04 
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Is  found  at  Jolster  in  Ber^enbuus  and  Tvedestrand  in  Nor- 
way, and  aii»o  at  Arendal,  containing  niobic  acid,  but  no  tantalic 
acid. 

302.  TTTEOTANTALITE.  —  Yttrotantalite  ;  Phillips. 
Tttrotantale ;  Beudant.  Yttertantal ;  Mohs^  Hausmann, 
Haidinger. 

Cleava^  in  one  direction,  more  or  less  distinct.  Fracture 
conclioidal...uueveu,  granular.  Opaque.  Lustre  imperfect 
metallic,  inclining  sometimes  to  resinous.  Irou-black,  brown- 
ish-black, yellowish-brown.    Streak  grej  or  white,    n  =  6*0... 

6*5.     O  =  .^-39..  .o  88. 

Before  the  blowpipe  becoines  brown  or  yellow,  but  does  not 
melt.  Siiluble  in  borax,  fornung  a  clear  yellow  glass.  Is  not 
:i<  ted  upon  by  acids,  la  completely  decomposed  by  fusion 
with  biaulphate  of  potash. 

*    *  *  *  ■  ••••  ••• 

B'Ta,  w  here  B  ia  Y,  C%  Fe,  and  part  of  the  Ta  is  re- 
placed by  w. 

Analyses  of  yttrotantalite  from  Ytterby  a,  b,  e,  d  hy  Berze- 
iius,  from  the  llmen  mountains  e  by  Hermann,/ from  Ytter]>y, 
after  ignition,  by  which  it  lost  S*S...S'44  per  cent.,  by  t.  Pe- 
rets  i— — 


h 

C 

d 

e 

/ 

TauLalic  acid 

.    67  uo 

61-82 

ao*i2 

69-60 

61*33 

Scheelic  acid 

p  8*25 

2-69 

1-01 

1*26 

(Mn  l  OO) 

0-00 

Yttria  •    .    •  < 

.  8025 

38-52 

29-78 

29-90 

19-71 

21-26 

6  2o 

3*26 

0*60 

3*29 

2-U8 

7-55 

Ox.  uniuium 

060 

I'll 

6-62 

3"23 

(U  5*64 

3  94) 

Hed  ox.  iron 

3'60 

065 

116 

272 

(fe  7'8d 

6*29) 

Qx.  oop^  . 

IVfagnesia     .  . 
Water     .    .  . 

B'H 

972 

4'SS 

4-86 

1*60 
1-66 

0'40 
1*40 

Is  found  in  indistinctly  formed  crystals,  and  imbedded  grains, 
in  Sweden  in  a  quany  at  Ytterby  near  Maxholm  in  f(  Isparwith 
gadolinite  and  in  the  granite  veins  of  Finbo  and  Kamrfsbei^ 
Bear  Fafalun ;  in  the  Dmen  mountains  near  ICiask  in  the  Ural. 


808.  TANTALITE.— Tantalite ;  FhiUips,  Dnfrtecr.  Pris* 
matiBcheBTantal-EnB;  Mobs.  Tantelit;  Hausmannf  Hiudinger. 

Brisnatic.  eii,oio=5i^a4';  ioi,ooi=sa'^6'|  iio,ioos6o'^Mr« 
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a  100,  5  010,  e  001  cleavage,  £  301,  u  lOl,  n  106, 
r  940^  j>    111,  «  232,  0  121. 


or 

rr 

122° 

27 

9 

od 

38 

12 

tki 

6« 

64 

106 

23 

na 

88 

40 

119 

46 

ca 

90 

0 

46 

89 

& 

126 

66 

vv 

90 

8 

66 

12 

lor 

97 

nff 

IS 

92 

64 

0 

ra 

28 

88 

pp 

07 

80 

ha 

90 

0 

91 

49 
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Cleavage,  a,  5,  <?  all  very  imperfect.    Prsctiure  conehdUbl... 

uneven.  Opaque.  Lustre  imperfect  metallic,  passmg  inio 
resinous.  Iron- black.  Streak  brown,  h  =  60... 6*6.  o  = 
7'0.,.8*o. 

Unchangeable  before  the  blowpipe.  In  fine  puv\  iler  slowlj 
soluble  in  borav,  yieldmg  a  f^lass  colouretl  bv  iron.  \V  ill*  soda 
yields  the  reaetinn  of  mangauese,  and  traces  of  tin  in  the  inner 
flame«    Is  not  acted  upon  by  acids. 

PeTa,  part  of  the  Pe  being  replaced  by  Mn. 

Analyses  of  tantalite  a  from  Tammela,  o  «  7*264,  by  Nor- 

denskiokl,  h  from  Kimito,  streak  coHee-brown,  O  =  7'03...7*S, 
by  iierzelius,  c  from  Taniinela,  streak  dark  reddish-brown, 
o  =:  7"  197,  bv  Jaeobson,  d  the  same  by  Tirouks,  e  from  Tam« 
mcl:i,  crystallized,  o  =  7*187,  by  AVomuni,/from  Chauicioupe, 
streak  greyish-black,  q  =  7*661,  by  Damour : — 

Tantalic  acid  .  . 
Oxide  of  tin  •  • 
Protox.  iron  .  . 
Protox.  mangOQ.  . 
Lime  .... 
Ox.  copper     .  . 

In  analysis y  the  uiitiu'e  of  the  metallic  acida  was  not  piiiUcu- 
larly  inquired  into. 

A  variety  of  tantalite  from  Broddbo,  in  which  part  of  the 
tantalic  acid  is  replaced  by  scheelie  acid,  ditlers  in  .some  of  ita 
properties  from  the  tantalite  from  Tammela  and  Kimito.  Frac- 
ture imeven.  Opaque.  Lustre  vitreous.  Iron-blaek.  8tre^ 
black.  H  =  5-0. ..6*0.  o  —  0  2... 6-4.  8<Muble  in  bonix,  form- 
ing a  transparent  yellowish  glass,  which  becomes  opaque  in  in 


a 

h 

e 

d 

/ 

83*44 

8116 

84-70 

7783 

82*88 

0-6 

0*32 

OoO 

«-81 

Itl 

13*75 

7*2 

14*68 

14'2d 

8-47 

14*62 

1*12 

7*4 

090 

1*78 

489 

trace 

0-07 

0'50 

1*81 

0*04 

0*24 

St  0*48 
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intemiptLd  blast.  Sometimes  it  imparts  a  red  colour  to  salt  of 
phosphorus  in  the  inner  ilame.  With  soda  and  a  little  borax 
yielda  tin  in  the  inner  flame. 

Analjsea  of  tantalite  gfhfk  from  Broddbo  by  Berzeliua 


9 

h 

.  mm 

0d'22 

Oxide  of  tin     .    .    «  . 

8-02 

8*26 

8'40 

Tun^stic  acid   .    •    .  , 

6  78 

61» 

6*13 

Protoxide  of  iron  . 

9*65 

8*60 

10-60 

Protoxide  of  man^^eae 

817 

6*43 

6*90 

1*60 

In  crystalj',  massive,  in  inibeddmi  ann;ular  particles. 

Ts  found  imbedded  in  granite  contaiuinc^  albite  or  oligoclase, 
seldom  felspar,  in  Finland  at  iSkogsbdhle  in  the  parish  of  Ki- 
mito,  Katiala  in  the  pariah  of  Kuortane,  Eiwiwuorenwehmais 
and  Harkasanri  near  Torro  in  the  pariah  of  Tammela,  Kavitaa- 
kallioy  on  Bjorskar  an  island  near  Ekenas,  and  at  Kaidasuo 
near  Penickoja  in  the  pariah  of  Somero.  Mechanically  mixed 
with  a  Yeiy  yariable  proportion  of  oxide  of  tin  at  Pinbo  near 
Fahlun.  The  Tariety  containing  scheelic  acid  ia  found  in  cira* 
taUine  gnuna  imbedded  in  loose  blocka  of  granite  at  Broddbo 
near  Faidun. 


3M.  SAMABSKITE. TTranotantal ;  Hauamann,  Hai- 
dinger. 

Priamatic. 

laomorphooa  with  niobite.   Fracture  conchoidal.  Opaque, 

Lustre  on  surface  of  fracture  bright,  imperfect  metallic.  Velvet- 
black.  Streak  dark  rcddish-brown.  ii  6"o.  G  =  5  til7... 
6*715.    By  ignition  o  is  reduced  from  6  715  to  6'3736. 

Slightly  heated  in  the  matrass  decrepitates,  yields  a  little 
moisture,  glows  like  gadolinite  and  assumes  a  blackish-brown 
colour.  Before  the  blowjdpt"  melts  on  the  edges  into  a  black 
srlaas.  In  powder  is  dissolved  in  borax,  yielding  in  tlie  inner 
Ihiine  a  yellow  glass,  and  in  the  outer  tiame  a  yellowish-green 
glaaa,  which  indinea  to  red  on  the  addition  of  a  large  propor- 
tion of  the  nuneraL  Easily  soluble  in  salt  of  phosphorus  into 
a  clear  emerald-green  g^aaa.  Soluble  with  dimcultgr  in  hydro- 
oliloric  acid,  fimmng  a  green  aolatian. 

Analyses  of  samarskite  a,  5,  c  from  the  Bmen  mountains^ 
0  =  6*617. ..S^aa^  by  t.  Pereta,  6  of  yttroilmenite  by  Her- 
maan: — 


Digitized  by 


470 


a 

h 

e 

• 

d 

.  56-38 

50-00 

61  33 

5T-B1 

9-15 

iro-4 

8-36 

19*74 

18  30 

.  16'43 

16*80 

16-M 

8*06 

1  'QQ 

1*00 
8*06 

031 
0*30 

.  14*16 

16*70 

iryr 

V  s*e4 

1*«7 

0*80 

0*76 

0*76 

I'M 

Frotox.  cer.  ox,  lanthfliL 

1*66 

The  metalUo  adds  in  aaal^raee  a,  ^  4^  are  a  mixtim  of  lucAie 

and  scbeelic  acids.    The  acid  in  analyses     e  ia  supposed  Iff 

Hermann  to  be  that  of  a  new  metal,  ilmeniiim.  According  to 
IL.  Jiose,  it  is  a  mixture  of  niobic  aiul  seheelic  acid^.  -which 
poesesser<  all  the  [)roperties  of  the  substance  c^led  il 

Is  fmuid  in  imbotided  flattened  Strains,  with  aeseli)  Lut^,  im- 
bedded ill  felspar  in  the  Ilmen  mouiitaius  near  Miask.  Aecord- 
inrr  to  H.  nnd  G.  Eoso,  the  mineral  called  jttroilmenite  bj 
Hermann  is  samarskite. 


305.  AESCHTNITE.— Aeseh)iiite  ;  Beiidant.  Dystomfis 
Melan-Glanz,  Mohs.   Aeschjnit  ^  Hausmaun^  Haidinger. 

Prismatic.  0ll,010=36°8l';  101,001 =33°4«'*4;  Il0,l00=t$3'^39'i, 

a  100,  b  010  cleavage^  c  001,  v  201,  m  no,  r  ^Q, 
0  111. 

FIO.  464. 


ea 

00° 

0' 

oa 

68*** 

18' 

fue 

00 

0 

oc 

66 

86 

va 

66 

47 

CO' 

48 

84 

ve 

68 

18 

00" 

06 

66 

106 

86 

118 

68 

mm' 

69 

41 

tm 

83 

34 

r/ 

89 

86 

Combinations,  camv^  camo,  amrvo.  The  faces  w,  r,  a  ?tTh 
ated  parallel  to  their  intersections  with  each  other;  the  other 
faces  uneven.  Cleavage,  b,  traces.  Fracture  iinperl'eet  coa- 
choidal...uneTen.  Faintly  translucent  on  the  edi^^es .. .opaque. 
Lu>»trc  im|)(  ri'ect  metallic  :  the  surfaces  of  fracture  resinou*. 
bri -111.  1  mn-black . . . b^o^^  n  ;  hyaciiith-red  by  transmitted  Hght 
Streak  yellowish-brown.    Brittle.    11  =  5'6*    o  =  6-1. ..s-f. 

In  the  mairasy  yields  a  little  water  and  traces  of  hjdroHuonc 
acid.   Betbre  the  blowpi|»e  intumescea  and  becomes  jelknr  er 
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brown,  bnt  is  nearly-  infusible.  "With  bonix  tik  Its  into  a  bead 
which  is  yellow  while  hot,  and  becomes  colourless  on  eooln^jr, 
.  aii'l  which,  witii  tlie  addition  of  tin,  in  the  inner  flame  becomes 
red.  AVith  salt  of  phos[)horus  soluble  with  more  difllculty  into 
a  clear  bead,  which,  with  tin,  in  the  inner  flame  becomes 
purple.  With  lH8ulphat<3  of  potash  dis8ol?e8  into  a  dark  yellow 
transparent  mass,  which  becomes  opaque  on  cooling.  Is  par- 
tiaUj  decomposed  by  concentrated  sulphuric  add. 


Analyses  of  aeschynite  from  liiask  a  by  HartwaU,  o  «=  6*08, 
h,Qss  4*aa,  e  both  by  Hermann : — 


a 

b 

e 

83*39 

36-05 

56*0 

iroi 

10-56 

Zirconia  

■   •  • 

20*0 

17*62 

17o8 

Protoxide  of  iron    .  • 

2*6) 

17*66 

4*32 

e'86 

4'68 

Oxide  of  lanthanium  • 

4*76 

11*13 

Protoxide  of  cerium 

!  (CaV 

iro) 

S'48 

16*60 

0*6 

Ca  a-40 

"Water  with  ft  trace  of  fluorine  . 

1*66 

1*66 

The  rirconia  is  perhaps  the  noriA  of  Syanben;.  Hermann 

supposes  that  in  analysis  a  a  mixture  of  niobic  and  titanic  adds 

Vim  mistaken  for  pur<  titanic  acid. 

Is  found  in  cryatuLs  iu  a  coarse-grained  rock,  consisting  of 
felspar,  albite  and  mica^  near  Miask  in  the  Ural. 

1  he  i\!^f  nceoiint  oi*  the  erv?>t:ils  of  this  substance  was,  we 
1u  publisiied  by  Mr.  Ihnokr,  ir^  Sf»pteniber,  1831.  He 

rit>rribe(l  them  as  n'l^^ht  rhombic  pii»iiii>.  Mr.  Allan,  in  the 
fourth  edition  of  Piiiliips,  states  them  to  have  been  described  as 
oblique  rhombic  prisnis,  a  mistake  which  has  been  copied  by 
Mr.  Alger  in  his  edition  of  the  same  work. 


a06.  NIOBITE.— Tantalit©  (in  part) ;  Phillips,  Dufr^noy. 
Hemipnsmatisches  Tantal-Erz ;  Mohs.  Colombit;  Hatmniann. 
Niobit;  Haidinger. 

Kisnuilie.  oii/iio=4s'^2a';  ioi»ooi=4i''id  '6;  iiOyioo=60^2a'. 

m  lOOf  h  010,  e  001,  d  013,  v  023,  ^  016|  k  SOl^ 
I  810,  m  no,  g  120,  o  ill,      aid,  11  eid. 

ib      70^  m'         pif     70^  as'         ha      ad''  40' 

«ft        80     0  dtf'      86    69  ra        ao  0 

0b      900         ly^aoo         A4'i80  40 
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FIO.  466* 

 i        /  A 


Combinations.  chicCy  chame.h,  chicvJyy  chnmfjhlen.o.  The 
faces  h  deeply  striated  parallel  to  their  intersei  tiouij  i^itli  a 
Twins.  Twill-face  A.  co  =  59°  20',  av  =  120-'  4</,  hi^  =  2r»'. 
Cleavnq:e.  a,  h  distinct,  e8]>eciallj  the  latter;  r.  iiulisiiner. 
T'larture  iiiqiorlect  eouchoidal .. .uneven.  Opaqut-.  Lu&Sre 
imperfect  metallic,  passing  into  adamantine  on  thr  fnce*  and 
cleavages,  and  into  resinous  on  the  surface  of  fracture.  Iron- 
black,  brownish^  greyish-black.  Streak  dark  reddish-brown  orr 
brownish-black.  H  b  6'0.  a  =  6*as...6'39.  Conducte  dte* 
tricity. 

Infusible  before  the  blowpipe.  With  borax  forms  a  bladdsh- 
green  glass  which  does  not  become  opaque  in  an  intempled 
blast.  Soluble  in  bisnlphate  of  potash.  Is  not  acted  upon  bf 
adds. 

Analyses  of  nioblte  a,  h  from  fiabenstein,  streak  black, 
G  =  6*89,  e  streak  dark  reddish-brown,  0  ss  $%  all  bj  H. 
Eose,  streak  dark^  o  =  6*078,  d  bv  Awdejew,  streak  dark 
reddish-brown,  a  =  6*976,  e  by  jaoobson,  /  firom  North 
America  by  Marignac 


Xiob.  pelop.  acids 
Protoz.  iron 
Protox.  mangan< 
Oxide  of  tin 
Ox.  copper  . 
Jiune  . 


a 

5 

c 

e 

/ 

81*07 

81*34 

79*68 

80*64 

79*78 

77*8il 

14*80 

18*89 

16'10 

16-88 

14*77 

18W 

8*86 

8*77 

4-66 

4*66 

4*77 

0*46 

0*19 

0*18  1 

010 

0-10 

0*18 

0*10 

0*18/ 

1*61 

trace 

trace 

trace 

0*81 

Analyaea  of  niobite  from  Middkiown  in  Comnecticni^ 
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dark  reddish-brown,  o  =  6*32,  rj  by  Grew  ink,  o  =  5409...5105, 
\  by  Schlieper,  i  I'roin  ^orth  America,  streak  dark  reddish- 
brow  u,  a  =  6  708,  by  H.  Rose,  h  from  the  II men  mountains, 
o  —  6'43...6*73,  by  Hermann,  a  =  5101,  /  by  Bromeis,  m  from 
3fiddletown  in  Connecticut^  streak  dark  brown,  g  =  6*80,  by 
iiermann  li— 


Niob.  pdop*  adds 
Fhitoz.  iron  . 
Protoz.  mang. 
Yttria  . 

Magnesia  . 
Ox.  copper  . 
Lime    «    •  . 
Ox.  tin     .  . 
Protoz*  urao. 


s 

% 

• 
• 

I 

m 

80-08 

78*69 

80*47 

78-60 

78*82 

18*66 

16*87 

8*60 

1«*76 

14*06 

697 

4*71 

4*44 

6  09  1 
2-00  / 

4'4B 

6*68 

(iT 

0-22) 

2*44 

301 

049 

0*44 

007 

0-06 

yf 

0*26 

0*45 

0-75 

0*29 

0-47 

0*40 

0  96      —  — 


0*50 


068  — 


78*90  78*74 
14*60  14*60 
7*16  7*17 


Analyses  of  niobite  from  LimogeSi  0  6*60... 6*7279  bj 
Daraour : — 

Pelopic  and  nioUc  acids  •  •  78*44  78*88 
Rrotozide  of  iron  ....  14*96  14*04 
pEotozide  of  mangao.     .   .     6*68  7*88 

Is  foimd  in  crystals  and  granular  masses  in  granite,  with 
beryl,  on  the  Babenstein  Bear  Zwiesel  not  far  firom  Bodenmais, 
with  jttroilmenite  in  a  granite  vein  on  the  east  side  of  lake 
Hmeiiy  with  touimaline^  beryl,  chrysober>'l  at  H  nld.nri  aiul  Mid- 
dletown  in  Connecticut^  Chesterfield  9xA  Bererley  in  Massachu-i 
aetta,  and  at  Ackworth  in  New 


307.  WOLFBAM.— Tungstate  of  iron ;  Phillips.  Scheelin 
femigin^;  Hauy.  Prismatiaches  Soheel-En;  Moha.  Wol- 
£ram ;  Hausmann,  Haidinger, 

Prismatic.  011y010ss43^  19';  101,001=40^46'*7;  110,100=60'^  62''6. 

a   100,   h    010,   c    001,  t   012,    u    lui,  h  203  twin-face, 
r  210,  m  110,  I  120,  o  ill,  s   211,  z  113.    The  iurmb  o, 
z  are  usually  hemihedrai  with  parallel  faces. 
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FIO.  467. 


FIO.  470. 


710.  468. 


lie.  469. 


lie.  471. 


Combmationa.  mu9^  hmtfi,  abe9.m,  Mma»J^  mfJ,  hmif,  wUmf^ 
httmkfd.r,  huhnfoW^  heulmfix.o^  abclmmi^dd.  The  fMM 
5,  m,  r  striated  parallel  to  tbeir  intersections  with  each  other. 
Twins.    1.  Twin-face  h.   2.  Twin-fikce  k.    The  axes  of  the 

zones  mh,  qtu  make  with  each  other  an  angle  of  120°  12', 
un  =  — 38^39'.  Cl(\ivago.  r/,  perfect ;  imperfect .  I'mctun.* 
uneven.  Opaque.  Lustre  adattuiutuie,  mchning  to  metoilk*. 
Browniah-blkck.  Streak  reddisli-brown... black.  n  =  5-5. 
o  =  7*0... 7*5.  Sometimes  slightly  magnetic.  Conducts  elec- 
tricity feebly. 

Before  the  blowpipe  on  ehaicoal  in  a  strong  heat  meltsi  inio 
a  magnetic  globule,  the  surfiioe  of  which  is  oovered  with 
CTf  stds.  With  borax  yields  the  reaction  of  iron.  With  «Jt 
of  pbosnhonis  forms  a  bead  which  in  the  inner  flame  is  daik 
red,  ana  with  the  addition  of  tin  becomes  green.  Impaxta  a 
green  colour  to  soda.  Soluble  in  bisulphale  of  potaali.  In 
powder  is  completely  decomposed  by  hydrochloric  acid,  leaving 
a  yellow  residuum. 

H\\\  where  B  is  protoxide  of  iron  and  protoxide  of  man- 
ganese. 


Analyses  of  woli'ram  a  from  Harzgerode,  G  =  7*143,  by 
Eaminelsberg,  b  from  Limoges,  mean  of  five,  e  from  Zinnwalo, 
mean  of  two,  both  by  Ebeimen,  ^  e,  /  from  &nnwald  bj 
Kussin:— 
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a        h         e        i       e  f 

SdieeHe  aeid  .    .    .  n*66  7e*80     75*09  76*89  76*9S  76*90 

IVotoz.  iion  .    •    .  90*17  19*19       9*69     9*48  9*68  9*60 

nt)tox.  mangan.     .  8*64  4*48     18*96  18'80  14-04  18*88 

Sfagnesift     ...  —  0*80  o*  0*48     —  —  — 

AjudjBet  of  wolfram  g  from  Ehrenfriedendoif,  o  s  7*600, 

il  from  Nertscbinsk,  o  =  7*406,  ♦  from  Monte  Video,  o  =  7*499, 

h  from  Chantoloupo,  o  =s  7*480,  I  from  IVeiuloH*  g  —  7*225,  m 
from  Godolj)hijk's  Bail,  g  ~  7  21,  all  by  KeruJt  ;— 

g       h       %       h        I  m 

Scheelic  Jicid  .  .  .  75*86  75*«i  7«  02  75  83  75  00  75'92 
Protox.  iron  .  .  .  19-26  ly  65  19  20  19'33  19*2o  10*36 
Protox.  mangan.  .    .     4  89     4*81     4*7o     4*84     4'80     4  73 

Analyses  of  wolfraui  n  irom  Zinnwald,  o  =  7*2226,  o  from 
LockieU  in  Cumberland,  g  =l  7*981,  p  from  Neubeschert  Gliick 
near  Freiberg,  g  =  7*223,  q  from  Himtiiigdon  in  Connecticut, 
o  ss  7*411,  r  from  TnimbuU  in  Connecticut,  e  s  7*818,  6  from 
Neodoif;  e  =  7*981,  all  hj  Kemdt  i— 

n       o       p       q       r  9 

Seheelio  acid  .  .  .  76*62  76*96  75*8i  75*47  76*76  75*80 
Protox.  iron  .  .  •  9*66  9*64  9*20  9*63  9*74  9*79 
Frotoz.  mangan.  .    .    14*86    14*60    14*66    14*86    14*60  14*41 

Analyses  of  wolfram  t  from  SchladLenwold,  o  =  7*482,  u  from 
Altenberg,  or  nerhaps  2&inwald,  o  =  7198,  both  by  Kemdt, 
V  from  Zinnwald,  o  =  7*191,  ¥>  from  Monte  Video,  €K  7*644, 
X  from  Ehrenfriedendorf,  y  from  Ohanteloupe,  a  =  7*487,  all 
bj  SchaffgptBch:— 

t       u        V       w       »  f 

Sf^heeVic  add    .    .    .    76*68    75*44  not  estimated 

Ffutox.  iron  .  ,  ,  9*66  0  04  9-52  19  24  19*16  17*95 
Protox.  mangan.  .    .    14'80    14'90    14*88      4*87      4*74  6*06 

Analyses  z  of  wolfram  from  Zinnwald,  a  from  the  Glasebach 
mine  near  Strassberg  in  the  Harz,  (i  from  the  Pfafienberg  mine 
near  Neudorf  in  the  Hars,  y,  B  from  the  Moinolx^rg  mine  near 
Nendoif  in  the  Han,  all  by  Schneider,  c  by  Bichardson 

sf        a  y       I  e 

Seheelio  add  .   .    .   78*oi   76  04   76*91   76*80   76*97  78*60 

FktytOZ.  iron  .  .  .  9*81  19*61  18*64  90*12  90*88  11*90 
Frotoz.  mangan.  .    .    18*90     4*98     6*98     4-19     8-90  14*76 
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Z  a         P  y         i  i 

Lime   1*19      0*28      040      0*38      0  — 

Magnesia   .   •   ,   •     —     trace    O'ae    O'la    0*07  — 

In  crystals  ;  massive  ;  pscuduinorplious  after  pcheolite. 

Is  i'uuLid  With  oxide  of  tin  in  Bohemia  at  Schlarkeuwald  and 
Zininvald  ;  in  Saxony  at  Schneeberg,  (rtn  er.  Ehri^^nfriedersdorf, 
Freibei'f];  and  Altt  iibrrir :  in  France,  in  \eius  of  i|ii:irt/  at 
Limoges  and  many  otlier  places  ;  in  the  Jlarz,  in  veins  eontainin:: 
galena,  at  Pfati'enberg,  Meiseberg  and  Strassberg ;  in  inanT 
mines  near  Bedruth  in  Cornwall,  in  Cumberland,  in  granite 
veina  in  Eona,  one  of  the  Hebrides,  Ceylon,  Xert«chinsk  in 
Siberia,  Connecticut^  Monte  Video  in  South  America.  Tbe 
homohednd  vaneties  were  finind  at  Nertachinfik  and  Sdibck* 
enwald. 

The  form  of  Wolfram  approximates  closely  to  that  of  niolHte. 


808.  SCHEELITE.— TungBtate  of  lime ;  Phillips.  Scbeelin 
calcaire ;  Hauy.  Pyramidaler  Sched-Barjt ;  Moha.  Scheeht ; 
TTAiii^iMifi^  Haidinger. 

FyramidaL    101,001  =  56^  1'. 


c  001,  e  101,  u  102,  d  105,  n  ill,  r 
«  212,  j:  311,  m  110  t\vm-face.  The  forms  z, 
hedral  with  parallel  iaces. 
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X  are  hemi- 
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Foraia  and  conibinations.  e,  71  ^  cJ,  e..c,d.n.cfi,  enzx\  vsenx. 
The  faces  c  usually  rough.  Tlie  faces  e  striated  parallel  to 
their  intersections  with  n  and  x,  sometimes  concave.  Twins. 
1,  Twin-face  m.  2.  Twin-face  e.  Cleavacre.  e,  n,  n  more 
diistiuct  than  e:  r,  tracer.  IVacturc  imperfect  comhoidal... 
uneven.  Semi-transparent... translucent  on  the  edges.  Lustre 
vitareouBy  mdining  to  adamantine,   b  =:  White  passing 

into  ggey^  yellow^  brown,  orange,  red,  green.    Streak  white. 

Brittle.     H  =  4-6.     O  =  6-9...  6*22. 

Melts  with  difficulty  before  the  blowpipe  into  a  transparent 
bead.  With  borax  fusee  into  a  transparent  glaes  which,  when 
perfectly  aatnrated,  beoomea  white  and  cryatalline  on  cooling. 
With  aalt  of  phoephorus  in  the  outer  flame  fuses  into  a  clear 
colourlesB  glaaa ;  in  the  inner  flame  into  a  g^asa  which  appeaia 
green  while  hot,  and  blue  when  cold.  In  powder  is  decom- 
posed by  hot  hydrochloric  or  nitric  acid,  leaving  a  yellow 
residue  of  scheelic  acid,  which  is  soluble  in  ammonia.  It  is 
decomposed  by  potash,  leaving  a  residue  of  lime.  Scheelic 
acid  is  precipitated  from  the  solution  on  the  addition  of  an 
acid. 

CaW,  scheelic  add  8i*oo,  lime  id  oo. 

Analyaea  of  scheelite  a  from  Weatmanland  by  Berzelina,  h 

from  Schlackenwald  by  Brandes  and  Buchok,  e  from  Con- 
necticut by  Bowen,  d  from  Llamuco  by  Domeyko,  e  from  Katha- 
rinenburg,  o  s=  6  u7l,  by  Ciiuubme,y^lL'om  Harzgerode  by  Bam- 
melaberg 

a  h 


Scheelio  acid 
Xiimc  . 
Jied  ox.  iron 
Ox.  mang.  . 
SiHca  .  ^.  . 


80*42 
19*40 


78*00 
19*06 


—  roo 


e  d 

76*05  75*75 
19*86  1806 

1-03  dn  8-ao 

0-81  ilt 
9*54  0*76 


78*41 
18-88 


/ 
78*64 
91*66 


0*66  — 


In  attached  and  iinlieiUled  cr\^stals :  occasionally  massive. 

Xs  found  in  the  tin  mines  of  Zinnwald  and  JSchiackenwnld  m 
Bohemia^  Ehrenfiriedersdorf  and  Freiberg  in  Saxony,  at  bt. 
Amee  in  Gomwall,  CaLdbeck  f*eU  in  Cumb^and,  Monroe  ai 
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Huntiiigdon  in  Connectieat ;  in  the  gold  mines  of  SeUllga^ 
in  Salzburi?  and  Posing;  in  Hungary,  Puy  let  Vigne*  near  St. 
Leonard  in  L.'i  lluute  Vienne  in  France,  on  the  Pfallenbcrg  La 
the  Harz,  noar  Katharinenburg  in  Siberia,  in  tlie  copper  mine 
uf  IiUmuco  near  Chuapu  in  the  province  of  Co<|uuiibo  ui  Cluk 


809.  STOLZITE.— TangBt»te  of  lead ;  FhiOiM.  Tloiii1» 

tuniifstat^;  Dufr^noy.    Bystomer  61ei*Biir}'t ;  Mons.  Schad* 

bleitipath  ;  Hausmaun.    Stolzit ;  Haidinger. 

Ppnoiidal.   101,001  =  67"^  87^ 

e  001,  e  101,  m  llO)  v  112,  n  111,  o  221.  Tho  formi 
II  are  Bometimeii  hemihedral  with  inclined  facet. 

TIG.  47e. 
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Forms  and  eombinations.  o,  em^  mo^  n'e\  cmo,  nemo^  cmwfii. 
The  faces  o,  m  curved ;  <?,  rough.  Cleavage,  n,  indistinct ;  r, 
rather  more  distinct.  Fracture oonohoidal.  Seuii-trauspartnt... 
traiirilucont  on  the  edges.  Lustre  resinous.  On  brown,  yellow, 
green.   Streak  grcvish-wliile.    IJrlttle.    11  =  .ru.    t*  =7*0...f»*09. 

Molts  bi  tbre  the  bluwpipo  on  charcoal,  deposits  a  >iihlimat« 
of  oxide  uf  h»ad  on  the  charcoal,  and  learoa  a  dark  crystalline 
bead.  "With  borax  in  the  outer  flame  fuses  into  a  colourlc^i 
glass;  in  the  inner  flame  into  a  yeilowi^ih  bead,  whieli  becomes 
grey  and  upa(jue  on  eoolinj]^.  "Wiieu  by  prolonged  exposure  to 
the  blowpipe-tiame  all  the  lead  is  driven  oi^  the  bead  becomes 
"^"■^^snnpareitt  and  of  a  deep  red  cok)ur  on  cooling.  With  salt  of 
^ksq^honis  in  the  outer  flame  foms  a  colourleaa  glaaa  ^  in  the 
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inner  flame  a  blue  glass.  With  sudu  >  iclds  globules  of  metallic 
load.  J»  soluble  in  nitric  acid,  leaving  a  residue  of  scheelic 
acid,    boiubie  in  potaish. 

PbW,  oxide  of  lead  47  65,  scheelic  acid  62  46. 


■ 

Analjrses  of  stolate  from  Zinnwald  a  by  Lampadius,  h,  c  hj 
Kemdt : — 


a 

h 

e 

61-44 

6204 

47  12 

44'86 

1'2(J 

1'53 

Protoxides  of  iron  aod  man. 

0*31 

oaa 

la  found  in  smaU  crystals  with  quartz  and  mica  m  the  tin 
minca  of  Zixmwald  in  Bohemia. 


810.  WirLFENITB.—Molybdate  of  lead;  Phillips.  Plomb 
moljbdftt^' ;  ilauy.   Pjrramidaler  Blei-Bar)  t  j  Moha.   Bleigelb ; 

iiuuaiUiiHn.     VV^ullenitj  llaiLiiiiger. 

FTnmidaL   101,001     67°  S8'-€. 

c  (m,  a  loo,  m  110,  g  aio.  f  32o.  q  302,  e  101,  y  20,1, 
if    lOS,   i    103,    r    332,    n  s    iia,    h   229,    W    1  1  16. 

The  formB  ^    0  aie  sometunes  hemihednl  with  inclined  faoea. 
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HOLXBDATES 


JIG.  479. 


f  10.  480. 


f  10.  481. 


Form  and  combination?,  m.m^,  cm.a.g^  jy,  e9My  emyt,  nesy^ 
nemagswuq,  nf^  aV.  The  flEices  c  striated  panllel  to  its  inter- 
sections  with  n  ;  a  rough;  m,y*Bmooth  but  curved.  Cleavage, 
n,  smooth,  but  frequent'  interrupted  bj  oonchoidal  fracture ; 

9  less  distinct,  not  always  obsenrable.  Fracture  ccmchoidal... 
uneven.  Transparent... translucent  on  the  edges.  Lustre 
resinous.  Colourless,  yellow,  green,  red,  grey,  brown.  Stimk 
white.    Brittle,    ii  =  30.    G  =  6*8...  0*9. 

Decrepitates  violoutly  when  heated,  and  becomes  darker, 
recovering  its  colour  on  cooling.  Melts  before  the  blowpipe^ 
on  chareoal,  and  sinks  into  the  charcoal,  leavinc^  irlobnk*?  of 
metallic  lead  on  the  surface.  With  borax  in  the  outer  flame 
forms  a  colourless  <;lass  ;  in  the  inner  flame  a  glass  which  takt-*; 
a  dark  brown  colour  on  eoolinc^.  With  salt  of  phosphoni? 
forms  a  green  glass,  which,  with  a  large  quantity  of  the  assay, 
becomes  black  and  opaque.  In  powder  is  soluble  in  hot  nitric 
acidy  leaTing  a  yellowish  residue,  which,  spread  on  paper  with 
an  iron  spatula,  becomes  blue.  Is  partially  soluble  in  hydro- 
chloric acid,  leaving  a  residue  of  chloride  of  lead.  The  solution 
is  ^reen.  Is  decomposed  by  sulphuric  acid,  yielding  a  solution 
which  in  a  certain  state  of  concentration  is  blue. 

FbMo,  molybdic  acid  38*67,  oxide  of  lead  si*4S. 

Analyses  of  wulfenite  from  Bleiberg  a  by  Hatdiett,  h  br 

Grdbel,  e  by  Melling,  d  from  Chile  by  Domeyko,  e  by 
Parry,  fbom  Zacatecas  by  C.  Bergemann: — 

a       h       e       d       e  f 

Molybdic  acid      .    .    .    SS'O    40*8    40*as    4a*S    S9*S0  STtf 


The  red  variety  from  Besbanya  contains  a  small  quantity  cf 
chrome. 

In  crystals ;  massive ;  pseudomorphous  after  galena. 

la  found  in  Carinthia^  at  Deutem-BMberg,  W  indisch-Bci- 


68-0    69*0    61-90    4S*0    60*86  tTSS 
8*0     —      —       8-6     —  — 


Bed  ox.  iron 
Lime     •  • 
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bt  i'LT,  Sriiwarzenbacli,  Windisch-Kn])pr]  and  mmv  oilier  })]aces, 
Aimuberg  iii  Austria,  Bezbanya  in  liuugar^',  kSzaska  in  the 
Banaty  Badenweiler  in  Baden,  Mauknerdts  in  the  Tyrol,  Schne^ 
berg  and  Johann-G^rgenBtadt  in  Saxony,  Hdllenthiil  near 
^Ve^denfel8  in  Bavaria,  in  the  lead  mines  of  Southampton  in 
MaBsachusettSy  and  of  Perkiomen  in  Pennsjl^^i^  Chile,  Zima- 
pan  in  Mexico,  at  a  place  fire  wenta  south  of  the  aonroe  of  the 
Nora  in  the  Eirghiae  steppes. 


ABS£JSL1T£S,  FHOSPUATSS. 

811*  XUHNITE.— Chanx  arseniatee  anhydxe;  JhsbtsDOj. 
Beneliit;  Hanamann.   Benelit;  Haidinger. 

Cleavage  in  one  direction,  i  raeture  uneren.  Lustre  waxy, 
yellowish-white,  honey-yellow.  Brittle,  n  =  5'0 , . .  6*0.  o = 2*62. 

Becomes  gre^  before  the  blowpipe.  Infusible.  With  soda 
yields  the  reaction  of  manganese.  Soluble  in  nitric  add. 

•  •••••  * 

B'As,  where  B  is  lime,  magnesia  and  protoxide  of  man« 
ganese. 

Analyses  by  ijLuhn;  — 

Arsenic  add   68*61  66*40 

Lime  ss*aa  ao'es 

Magnesia   WSS  16-61 

Protoxide  of  manganese    .   .  S*18  4*S6 

Loss  br  ignition   0*80  S'SS 

Insoluble   —  0*S8 

Is  found  in  cleaTable  masses  at  Langbanahytta  in  Sweden. 


812.  MIJVIETITE.— Arseniate  of  lead  ;  Phillips.  Homb 
arseniate ;  Hauy.  Braehyt^er  Blei-Baiyt ;  Moha.  Mi* 
meteait;  Hausmann.   Mimetit;  Haidinger. 

BhombohedraL   100,111  =  66°  18''6. 

o    111,  a   oil,  h    sll,  r   100,       I22,  a  120,  z  161, 

V  166. 
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Aiibil-NiAIES,  PHOSPHATES. 


zr 


•9^  4' 

65  28 
85  40 


FIO.  482. 


tlQ.  488. 


za 


61°  W 
64  20 
48  85 


va 


fie.  484. 


61  17 
46  19 


CombinalioaB.     on,  ax^  ox,  oar,   onhrrr  ..v.z.  ClcaTSge. 
X,  imperfect  and  ititemipted.    I'racture  impertect  eonrhoida]. 
iineveu.    Translucent.    Lustre  resinous.    Siskin-j^reeo . ..wai- 
yellow . . .  straw-yellow.    Stareak  white.    Brittle,    h  ^  a'4 . •.4'v. 

e  =  718...7-28. 

Before  the  blowpipe  on  charcoal  emits  fumee  of  araenic,  and 
yields  a  globule  of  lead.    When  meltt  1  ia  the  SDVoepa  it  ciT*- 
in  cooling.   Soluble  in  nitric 


PbCl  +  aPb'M   arsenic  acid  88*69,  oxide  of  lead 
dUorine  8*44,  lead  7*11. 

Analysis  of  mimetite  from  Jobann-Geoi^genstadt  by  Wdhkr  ^— 

Arseniate  of  oxide  of  lead  .  .  .  .  b2  71 
I'liosphate  of  oxide  of  lead  .  .  .  .  7*60 
Chloride  of  lead  9*60 

Analysis  of  mimetite  from  Zacatecaa  by  C.  Bergemann:^ 

Arsenic  acid  •    •    •  23*07 

Chlorine   2  to 

Oxide  of  lead   66*95 

Lead   714 

In  attached  crystals ;  reniform  \  compact  i  earthy.  Occurs 
usually  in  veins  of  galena. 
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Is  found  at  Johanu-Georgenstadt  in  Saxony,  Hausbaden 
near  Badem\eiler  in  Baden,  in  the  niuies  of  Huel  Groriaud, 
Huei  Alfred  and  ITuel  Unity  in  Conus  aiL  Beeraktou  in  Devon- 
shire,  Caldbeck  Fell  in  Cumberland,  St.  Prix  in  France  in 
yellow  tHky  fibres,  and  has  been  called  araenite,  Nertachinak. 

Breitfaanpt'a  hedjpbane  from  Langbansbytta  ia  a  maaaiye 

Tiriety  of  mimetite  cleavable  parallel  to  o,  x,  Greyisb-white, 
H  =  3*6... 4*0.  o  =  5*460... 5-493.  According  to  Kersten,  it 
consists  of — arseniate  of  oxide  of  lead  eo-io,  ai  ^eniate  of  liine 
12'98|  pbosphate  of  lime  16'61,  cbloride  of  lead  lo  29. 

313.  PYEOMOKPHITE.— Phosphate  of  lead;  PhiUips. 
Piomb  phosp]\fitL^  ;  Hany.  BhnTnl)(  x  drischeP  Blei-Baryt  ; 
Moba.    Pyromuipbit  \  Hftuamann^  Haidinger. 

Kbombohedral.    100,111  =  66°  49^ 
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ao 

o' 

va 

16° 

23' 

xh' 

66°  63' 

90 

0 

TO 

66 

49 

26  82 

(H) 

0 

66 

48 

61  4 

w 

eo 

0 

lU 

88 

64  98 

u 

80 

0 

rr 

91 

89 

48  17 

ao 

40 

98 

''•> 

48 

68 

w' 

67  90 

sa 

48 

88 

ra 

44 

14 

Vtl 

81  90 

xo 

68 

88 

87 

48 

68  11 

a» 

80 

98 

71 

8 

vo 

73 

37 

68 

14 

4 

no.  486.  Fie.  486. 


See  alao  figs.  488, 488, 484. 

Combinatioiia.  oo,  oar,  or,  az,  oax,  oa5,  oo&r,  oaarr,*  The 
faces  a  osuallj  atriated  parallel  to  their  interaectioiia  with  a ; 

T  2 
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zongh,  frequently  conoave.    Cleavage*        impofect  i&d 
interrupted  ;      haralj  perceptible.   Fracture  impeifeet 
choidal.  Semi-traiupfirezit. .  •  tnmsluceut  on  the  edges,  lostie 
leeinous,  in  the  brown  varietiee  inclining  to  adwiantiM* 

Ghreen,  brown,  yellow,  grey  of  variouB  shades.   Streak  whit^ 

sometimes  iucliiiiug  to  yellow.    Brittle,    n  =  3*5...4'0»  0  = 
6*9. ..71. 

Melts  readily  before  the  blowpipe  on  charcoal,  and  thf  head 
crystallizes  ui  r(n)ling.  With  horaoic  arid  and  iron  ^T^^e  riell- 
phosphide  of  iron  and  metallic  lead.  ith  soda  on  chanW 
the  lead  is  reduced.  Solubh^  in  nitric  acid.  The  iwiation 
yields  a  precipitate  with  nitrate  oi'  silver. 

PbCl  -f  aPb^P,  phosphoric  acid  15-77,  oxide  of  lead  73 1**. 
chlorine  2*62,  lead  7*68,  Part  of  the  phosphoric  add  is  some- 
times replaced  by  arsenic  acid.  Small  quantities  of  lead  sod 
chlorine  axe  also  replaced  by  calcium  and  fluorine. 

AnaJhrses  of  pyromorphite  a  from  Mies,  b  from  Bleistad!,  c 
from  ^iigland,  e  from  Poullaouen,  all  by  Kersten^/fian 
Bleiberg  by  Bei^gemann: — 

Phosph.  ox.  lead 
Phosph.  lime  « 
Ghlor.  lead 
Fluor,  calc. 

Analyses  of  pyromorphite  ^,  h  from  Bleistadt  by  Lerch,  i,  ^ 
from  Zschopau,  /  from  Loadhills,  all  by  \V  older,  m  from  Kxau*- 
berg  by  JSaudberger 

f       h        i        k        I  m 

87*38    88-42    80-37    89*94    88*16  894? 


a 

b 

€ 

d 

e 

/ 

• 

.  80*87 

89-17 

89*11 

89'91 

89*98 

•  4 

0*85 

0-77 

0*68 

9'68 

9*99 

10-07 

10*09 

10*07 

• 

0*88 

0*14 

0*18 

Phosph.  ox.  lead 

Ars.  ox.  lead  . 
Phu.-Hph.  lime  . 
Phosph.  Fe  .  . 
Chlor.  lead  .  . 
Pluor.  caic. 


0-86  1*68  —  —  —  — 

0-77  0-60  —  —  —  — 

10-23  9-67  1009  10-05  9*91  Wti 

007  0*80  —  —  —  — 


Pyroinorphite  from  Ciausthal  and  from  liofsirruod  in  thr 
Breisjijau  contains  a  small  quantity  of  silver.  Pyiomarpkiit 
from  Beresowsk  contains  chrome. 

In  attached  crystals;  massive;  reniform;  peeudomoipbou.^ 
after  galeua  and  cerussite.  Occurs  in  veins  containing  galena, 
to  the  decomposition  of  which  it  is  supposed  to  owe  its   -  jii: 

Is  found  at  Pndbram,  Mies  and  Blristadt  in  Bohevia 
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Zechopaii,  Freiberg  and  Jobaim-G^rgenstadt  in  Saxonv,  Wol* 
fiiieh  and  Hofsgnind  in  Baden,  Oalgenberg  near  dauathali  and 
Bleifeld  near  ZeUerfeld  in  tbe  Harz,  Poullaouen,  Huelgoet, 
Pontgibaudy  and  fibrous  at  St.  Friz  in  France,  Hodritscb  near 

Sehemnitz  in  Hungary,  Beresowsk  and  Katharinenburg  in 
Siberia,  Cornwall,  Cumberlaud,  Durham,  Yorkshire,  Durbj- 
ahire  in  England,  Wuiiiockhead  and  Leadhills  in  Scotland. 

Breitbaapt'a  polysphaarite  and  miesite  from  tbe  Sonnen- 
wirbel  mine  near  f^iberg,  and  Mies  in  Bohemia,  are  varieties 

pyiomoipbite,  in  wbich  part  of  the  oxide  of  lead  is  replaced 
by  iime«  They  occur  uauallj  in  reniform  and  botiyoidal 
maBaeo,  BometimeB  in  dyatals  showing  the  forma  h  « 
8'0...8'a.  e  =  6*89. .^cAa. 

Analj  lies  by  Kersten : — 

Phosphate  of  oxide  of  lead  .    .    .  77  09  8i*65 

Phosphate  of  lime   11*05  7*46 

Chloride  of  lead   10'8i  10  «4 

I  luuride  of  calcium    .....  109  0  26 


814.  APATITE.— Apatite ;  PhiUips.  Chaux  phosphate; 
Hauy.  EhomboedrischesFlusa-Haloid;  Mobs.  Apatit;  iiaus* 
yif)ffTiT^^  Biaidinger* 

Ehombohedral.    100,111  =  56°  4o'. 

0  111,  a  oil,  h  2li,  h  812,  k  r>TT,  r  lOO,  r  T22, 
e  oil,       411,  8  ill,  8^  nTT,  i  231,  a:  120,  z  131,  u  Oil, 

232,   t    Oo2,         842,   d    IGl,         352.     The  fonns        kf  11, 

M^,  if        d^  are  hemihedral  with  parallel  fiMea. 
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ABS£NIAT£S,  PHOSPHATES. 


Combinations,  oa,  oah,  cuCy  ahx,  airr^,  oarr^^  riG.  490. 
oai,  oaxrr^,  oabizrr^,  oxizee^rrss^,  oabtxrrJ't^\ 
oabxzee^rr^  ku^u\ ,  oabxz ieerr^  u"v^  ft^,  oaxzee^  r- 
r^u^u^h'hf,  oahxiee^rr^tCu^d^d\  Cleava^jfe.  o,  a, 
both  imperfect,  a  more  easily  obtained  than  o. 
fracture  conchoidal,  more  or  less  perfect,  un- 
0?en.  Tnui8|pareQt...traiialucent.  Lustre  vi- 
treous, indimng  to  r(^smoii8.  Coloozless,  white, 
grejr,  blue,  green,  yellow,  red,  brown.  Dichro- 
matic. Skeak  white.   Brittle.   H  =  6*0.   6  b  s-l8...a-il. 

In  very  thin  splintei's  is  fiisible  with  difficulty  before  tbr 
blowpipe  into  a  colourless  transparent  glass.  With  borai  i? 
dissolved  slowly  into  a  clear  glass,  which  may  be  rendered 
opaque  by  an  intermitting  flame.  Soluble  in  salt  of  phos- 
phorus, forming  a  clear  bead,  which,  when  saturati^d  with  thf 
assay,  becomes  opaque  on  cooling,  and  shows  crystalline  facet?. 
Soluble  with  difficulty  in  boracic  acid ;  with  iron  wire  yields  & 
phosphide  of  iron.  Moistened  with  sulphuric  acid  it  impaiti 
a  green  colour  to  the  flame.  With  salt  of  phosphorus  and 
oxide  of  copper  yields  the  reaction  of  chlorine.  With  salt 
phoq>horos  in  the  open  tube,  or  with  sulphuric  add,  ^Tee  indi- 
cations of  fluorine.  Soluble  without  effenrescence  in  Ibjdbo- 
cUoric  acid,  and  in  nitric  acid.  The  solution  in  niMc  add  of 
thoTarieties  containing  dblorine  gives  a  precipitate  with  ailrik 
of  sQ^er.  Some  Tarieties  phosphoiesoe  when  heated ;  others 
whm  rubbed. 
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•      • . . .  • 

CaFl  4-  sCa'P,  phosphoric  acid  42  38,  lime  49*92,  fluorine 
3*74,  calctum  8*86.  Part  of  the  Huorme  is  firequentij  replaced 
bj  cblorine. 

Aiialyses  of  apatite  a  from  Spain,  h  from  Arendivl,  c  from  the 
Oremer,  d  from  JTaltigi,  e  itou  3t«  (xotthard,  /  from  i^uaruia, 
aUbj  a.iiMe.^ 

a        h        e       d       e  f 

PhoS.  ac.,  fl.,  lo88  .     .    44*27     43  72     U  U     44  08     44  32  42*90 

Hydrochloric  acid     .     o  13     o  39     o  o7     0  06     0  02  2*io 

I.iTno  .  .  .  .  •  66-30  66*80  66*67  66*87  65*66  54*76 
lied  OJU  iruu    ...     —      —      —      —      —  0*26 

EjimiTiolnbi  rc^  ubtained  from  crystallized  apatite  from  Schwar- 
zenstein  m  the  ZiUerthal— lime  55'3i,  chlorine  0"0T,  and  in 
three  different  analyses— fluorine  o*64»  0*64,  0*93,  the  quantity  of 
fluorine  required  by  the  formula  being  3*63.  He  considers  it 
uncertain  whether  the  difference  is  attributable  to  a  de£BCt  in 
the  method  of  determining  the  fluorine  rWdhler^e),  or  to  an 
eiTor  in  the  formula.  O.  Biachof  found  small  quantitiee  of 
magnesia  in  apatite  from  Ehrenfriedersdor^  ScUackenwald,  the 
lake  of  Iiaacb,  Estranadura^  Ac. 

Analyses  of  apatite  ^,  %  from  Wheal  Franco  near  Tavistock 
(francolite)  by  T.  IE.  Ilenry,  i  lium  Smu*um,  meau  of  three 
auuijata  by  li.  Weber;— 

Phosphoric  acid 
^^one 

Ox.  iron  and  man. 

Fluorine  and  loss  . 
Chlorine     .    .  . 


9 

k 

m 
% 

41*64 

6S*88 

63-4e 

S'SS 

S*99 

k  *  1'7S 

8*82 

217 

not  det. 

2  66 

In  attached  and  imbedded  cr}stals  ;  massive;  earthy.  In 
granite,  gneiss,  mica  slat^,  talk  slate,  hornblende  slate,  marble^ 
diolerito,  basalt,  in  veins  of  tin  ore  and  in  beds  of  iron  ore. 

Is  found  at  JumiUa  in  Murcia  in  Spain,  St.  Gotthardt,  the 
valleys  of  Maggia  and  Tiivetsch,  imbedded  in  chh^rite  in  the 
ZillerthaL  in  the  Tyrol,  in  the  tin  mines  of  Zinnwald  and 
Bchlackenwald  in  Bohemia^  and  Ehrenfriedersdorf  in  Saxony, 
St.  Michaers  Mount,  St.  Agnes  and  the  difis  of  BotaOack  near 
the  Land's  End  in  Gommlly  in  granite  at  BoTey  Tracy  in 
Devonshire,  at  Caldbeck  Fdl  in  Cumberland,  in  beds  of  iron 
ore  at  Arendal,  and  in  mica  slat^  at  Snarum  in  Norway,  iu 
crystals  with  rounded  edges  iu  giuuuiar  Inuestone  at  Pargas  iu 

y  4i 
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Einliiiid,  at  Hammoiid  in  New  York,  Wesianordaad  m  Kev 
Hampshire,  and  many  other  placet  in  the  United  States.  A 

massive,  highly  phosphorescent  variety  (phosphorite)  is  fonnd 
at  Lo^:p:^»a  near  Truxillo  in  Estromachini,  consisting,  according 
to  the  analysis  by  Dauheny,  of  phoBphate  of  liine  81*15,  fluoride 
of  calcium  l  i  oo,  red  oxide  of  iron  a  io,  silica  l'7o.  Massive 
apatite  is  also  tuuiid  at  Arendal,  containing  acicular  crystals  of 
cr\'|>tolite,  Gr«  r-nland,  Aiaberg  iu  Bavaria,  Seiilackenwald  in 
lioiiomia.  Earthy  varieties  are  found  at  Szigeth  in  Htm- 
gary,  Marienberg  in  Saxony,  Fuchsmahl  in  Bavaria,  Vitteaui 
in  France.  A  varietur  of  apatite,  having  the  forms  o,  tf,  firom 
Xusiusk  in  the  diatnct  of  Slatoust  in  the  Ural,  aooordiiig  to 
the  analysis  of  Hemann,  contains  7*74  per  cent,  of  magnesia. 

G.  Eose  found  the  angle  ao  of  apatite  from  various  localiiica 
to  vary  as  follows  :— 


Lake  of  Laach   40^  a' 

Spain   40  14 

St.  Gotfchardt   40  17 

Ehienfriedersdoff   40  18*5 


815.  Z WISELITB.— Eisenspatit ;  Hansmann*  Zwiadit; 

Haidinger. 

Prismatic. 

Cleavage  in  one  direction  perfect ;  indistinct  in  several  direi.'- 
tions  perpendicular  to  the  former.  Fracture  imperfect  con- 
choidai... uneven.  Translucent  on  the  ed<^es.  Lustre  resinous. 
Clove-brown.    Streak  greyish-while,    ii      o  O.    o  = 

Deerepilutes  when  heated.  ^lelts  vcr%'  easily  belbre  the 
blo\^^>ipe  into  a  blackish-blue  magnetic  globule.  With  riuie* 
yields  the  reactions  of  iron  and  manganese.  Soluble  in  hot 
hydrochloric  acid.  With  concentrate  sulphuric  acid  yiekis 
hydrofluoric  add. 

BFl  +  BP)  where  £  is  Fe  and  Kn. 
Analyses  a  by  Fuchs,  b^chy  Bammekberg: — 


• 

a 

b 

e 

Phosphoric  ncid    ,    .  . 

.  a5*eo 

not  det. 

an- 31 

Protoxide  ot  iron  . 

.  35'44 

40- do 

41*42 

Protoxide  of  maugan* 

.  20*34 

24-33 

23-25 

not  dett 

O'OO 

Silica  
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I9  found  in  cr)  i>t4illme  laa^bus  at  Zwisel  near  Bodenmais  in 
Baviu'iu. 

316.  WAGNEBTTE.— i;V  a^nierite ;  Beudant.  Ili  uiIpriB- 
inutis<^]ier       stom-Spath ;   Molis.     Wagnerit;  Haiismann, 

Oblique.     101,100  =  63*^  2o  J  111,010  =  60^  3'  i  101,001  =  44°  42'. 

a  loOp  c  ooiy  19  101,  y  ISO,  m  no,  h  aso,  {  sio, 

e  OSl,  /  032,  r  Oil,  ^  012,  a  lll,  >  122,  4P  212,  fl  112, 
d   814^  #  111,  «  122,  O  221. 


ea 

108'' 

7' 

sa 

132° 

4l' 

142° 

48' 

ca 

71 

53 

va 

120 

37 

ntC 

138 

R4 

wa 

63 

25 

ra 

10^1 

39 

ii' 

106 

4 

we 

44 

42 

ia 

86 

d 

dd' 

159 

10 

67 

86 

za 

68 

18 

tnf 

118 

0 

26 

26 

ta 

107 

2 

8^ 

127 

82 

hK 

117 

82 

na 

84 

88 

111 

48 

U 

181 

4 

sa 

64 

64 

rz 

88 

27 

69 

64 

oa 

187 

88 

nl 

08 

68 

jr 

86 

68 

ea 

100 

18 

tx 

48 

8 

108 

60 

SfW 

88 

67 

121 

47 

tf 

140 

38 

112 

6 

vsm 

70 

40 

dw 

14 

26 

xw 

18 

3d 

77 

83 

nw 

29 

30 

rw 

o4 

^1 

HG.  492. 

mw 

70 

40 

Combinations.    wxnrziegmha.ctBOvld.    The  faces  a,  h  h,  m 

are  striated  parallel  to  their  intersections  with  each  other. 

Y  5 
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C3iemge«  imperfeot ;  «,  c,  tncM.  Fmctare  ccwidiaidal. 
Tnuksparent**.tninflIuoeiit.  Lustre  Titreous.  Wine-Tdlov... 
orttngcsjeUow,  indiniBg  to  grej.   Streak  white.  Brittle*  H= 

6*0. ..6-5.     G  =  2-98.. .813. 

In  tlnn  splinters  melts  with  great  difficulty  before  tlie  blow- 
pipe  into  a  dark  greenish-grey  glass.  Moistened  with  sul- 
phuric add  it  imparts  a  faint  blueish«green  colour  to  the  fiame. 
Is  soluble  in  powder  in  hot  nitric  or  sulphuric  seid  with  efolu- 
tion  of  hydrofluoric  acid. 


Mp^F  +  Mg*P,  phoqdiorie  add  48*a9,  luagnwda  STST, 
fluorine  11*46,  magnesium  7*86.  Part  of  the  magnesia  is  ie> 
placed  by  lime  and  protoxide  of  iron. 

Anjilyses  of  wagnerite  a  by  Fuchs  corrected  by  EammeliH 
berg,  c,  d  by  Eammelsberg,  e  the  result  of  the  best  of  tbe 
analyses       d^  after  ezdudmg  the  silica:— 


m        h        e  d  • 

Fhosphoricadd  .   .  .  41*78    41*89    4o*S8  srse  4im 

Magnesia                       46*66     42  04     88  49  4607  irr 

Luue  —         1'66        440  2-32  2'3^ 

Protox.  iron    ....     4-60       2'7a       3  31  4*47  4ii 

Oxide  of  mangan.    .    •     O  oO       —        —  — 

Aluiiiina  —        0'66       0'96  —  — 

riuorine  13*1        not  det.  9  12 

Silica  —       —       —  8*68  — 

This  extremely  rare  mineral  was  found  in  crystals  witL 
quartz,  in  the  crevices  of  a  clav  slate  rock,  in  the  Yalley  <s 
HoUengraben  near  Werfen  in  Sakburg. 

A  ciystal  in  Mr.  Brooke's  collection  shows  aD  tiie  ftee» 

enumerated  aibove,  of  whidi  h  d,  0,  f  appear  to  have  bm 
hitherto  overlooked. 


317.  irEKDEEITE.— Herderite;  Dufrrnov.  Prismatia<iai 

FluSS-Haioid^  Mohs.     Herderit;  Hjnignmnn^  HaiHingA^ 

Prismatic.  eii,oio=66^6i'i  101,001=88^1';  iio,ioo=s7^4s'^ 

a  100,  b    010  cleavage,  c  ool,  t   808,   s   601,  W 

p  111,  n  331,  0  441.     The  faces  9  truncate  the  e^ 

formed  by  t  and  the  face  parallel  to  MfO  tnmcate  the  e^ 
fm{  6  truncates  the  edge  «uii'. 
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1.^ 
9C 

0 

4r 

em 

ab 

60 

0 

fin 

61 

16 

90 

0 

68 

41 

it 

65 

0 

mC 

102 

67 

%c 

68 

34 

ne 

Ate 

67 

86 

21 

OA 

90 

00 

WJ 

63 

mm' 

64 

7 

00 

110 

6 

38 

43 

oc 

78 

39 

SB 

68 

67 

CoDilnii8tiQii8.  m^ie,  m€MUae.  derngt*  interrapted; 
h,  imperfect;  traoea.  Iiaeture  conchoidaL  Traaapirent. 
Lustre  Titreoua,  inclimng  to  resinous.  YeDowiah  and  greeoiBh- 
white.    Streak  white.   Very  brittle.    H  =  6  0.    o  =  2*986... 

2-90O. 

Melts  with  difficulty  Info  re  the  blowpipe  into  a  white 
enamel.  Moistened  with  sulphuric  acid  imparts  a  p^reeu  colour 
to  the  flame.  "With  bomcic  acid  and  iron  wire  on  charcoal 
\neKl^  ;i  In  ail  of  phosplml*'  of  iron.  With  solution  of  cobalt 
becomes  blue,  in  very  Hue  powder  ia  perfectly  soluble  iu  hot 
hydrochloric  acid. 

Aooofding  to  Piattnery  consists  of  anhydrous  phosphate  of 
alnmma,  phosphate  of  lime  and  hydroftuoric  acid. 

Herderite  occurs  jn  crystals  whieh  resemble  very  doaely  the 
yariety  of  apatite  called  asparagus  stone.  It  is  Teiy  rarely 
found  in  the  tin-mines  <tf  Ekffenmedersdorf  in  Saxony. 


818.  AMBLTGOISITE.— Amhljgonite  ;  PhiUips,  Beudant. 
Prismatischer  Ambljgon-Spath  j  Moha.  Amblygouit ;  ILaue^ 
mannj  liiiidinger. 

ynsBMitie. 

CleaToge  toierably  perfect  in  two  directions,  making  with 
each  other  an  angle  of  106°  lo',  and  imperfectly  in  a  third  direc- 
tion parallel  to  the  intersection  of  the  two  former,  and  making 
with  them  angles  of  68**  s'.  Fracture  uneren  and  splintery. 
Senii-tranq;Nirent...tranducent.  Lustre yitreous;  on  the  planes 
of  most  perfect  cleavage  pearly ;  on  surfiuses  of  firacture  resin- 
ous. Greyish  and  greenish-white,  mountain-green,  celadon- 
green.    iStreak  wliiu'.    H  =  6*0.    G  ~  3  015 . . .3110. 

In  the  matrass,  in  a  strong  heat,  yields  moisture  which  acts 
upon  the  glass.  Melts  very  easily  before  the  blowpipe  into  a 
clear  glass,  which  becomes  opaque  on  cooling.  Moistened  with 
Bulphuiie  acid  it  imparts  a  Uueish-gireen  eolour  to  the  flame. 

T  6  • 
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In  fine  powder  is  soluble  with  difficully  in  hydrochloric  arid, 
more  easilj  in  sulphuric  acid. 


Analyses  of  amblygonite  from  Amsdorf  by  Banune]sbeIg^— 


Phosphoric  acid  . 

•  < 

.  48*00 

47-16 

.  36-26 

3843 

3662 

3688 

6-33 

7  03 

SocLa     .    •    ,  • 

* 

329 

• 

81 

Is  found  in  crystslline  masses,  with  tourmaline  and  topaa^  in 

^arranite  at  Chursdorf  and  Amsdorf  near  Penig  in  Saxony,  and 

ill  Arcndal  in  Norway. 


819.  XENOTI^fE.— Phosphate  of  yttria ;  Phillips. 

tiino  ;  Boudant.  Pyramidaler  lletiu-Bar} t j  Mohs. 
bpath  ;  Hausiuaiiu.    Aenotim  ;  Haidinger. 

Pyramidal.   101,001  =:  41^  o^. 


Xeno- 
Yttex- 


a  100.  6  101. 


oaf 
ea 


90' 
48 


0' 
0 


ee 


ee 


bo 

88 


if 
0 


Combination,  ea.  Cleavage,  a,  Prac- 
ture  j<plintriy  ...uneven.  Translucent... 
translucent  on  the  edges.  Lustre  real  nous. 
Brown  and  red  of  various  shades.  Streak 
light  brown.    Brittle,    u  —  4*6... 6*0.    a  =  4*39... i  .W. 

Infusible  before  the  blowpipe.  "With  borax  melts  into  a 
colourless  bead,  which  becomes  milky  on  cooling.  SoiuUe  with 
difticulty  in  salt  of  phosphorus,  forming  a  colourless  giais. 
With  boracic  acid  and  iron  wire  yields  phoflphide  of  iroa. 
Insoluble  in  acids. 


Y'F,  phosphoric  acid  87*17,  yttria  araa. 

Analysis  of  xenotime  from  Norway  by  Berzelius : — 

Phosphoric  acid  with  traces  of  hydrofluoric  add     ,  83*48 

Yttria   89*88 

Baaic  phosphate  of  protoxide  of  iron   8*88 

Accordini^  to  Scheerer,  xenotinio  irom  Norway  oonuuns; — 
Phosphoric  acid  and  silica 
Yttria  and  red  oxide  of  iron  
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In  Cfystala ;  mamTo ;  diBaeminated. 

Is  found  in  gnuaite  in  the  island  of  Hitterde  near  1  leckeljord 
in  Norway,  and  at  Ytterby  in  Sweden. 


820.  MONAZITE.  —  Monazite  ;  Breithaupt,  Dufrenoy. 
Montnto  ;  Brooke,  Phil.  Mag.  1831.  x.  139.  Edwardsite, 
Erenme;  ShepurJ.  iSilliin.  Jounu  xxxii.  162.  341.  Aiunazit; 
Moha,  Haidinger,  H,iii».mftnTi 

Oblique.    101,001= 36°  W';  loi,ioo=8a*^ao';  111,010=69°  4l'. 

0  100,  h  010,  e  oui  cleavage,  e  on,  u  021,  w  loi, 
M  loT,  m  110,  n  120,  r  111,  s  121,  v  in. 

no.  105. 


ah 

0' 

0e\ 

96° 

le' 

eb 

90 

0 

58 

18 

ae 

76 

u 

mm 

98 

10 

wa 

SO 

so 

66 

48 

68 

68 

W 

119 

88 

m 

86 

64 

w' 

81 

4 

wo 

49 

64 

m' 

106 

86 

Combinations.     abtvxem.,n.v,  ahwxeurVy 
abwj:t'innvrm.    Cleavage,    c,  more  or  less 
porfW'l- ;  ^r.  A,  iuiptrfert.  Fracture  uneven.  Semi-transparent... 
tr;uislueeiii  on  the        s.    Lustre  resinous.  Kedtlish-brown... 
hjacinth-red.   Streak  reddish-yellow,    n  =  6  6.  o  =  4*8  ^••6'0. 

Fusible  with  difficulty  on  the  edges  before  the  blowpipe. 
W  hen  moistened  with  sulphuric  acid  imparts  a  green  colour  to 
the  flame.    With  borax  or  salt  of  phosphorus  melts  into  a 
trmnsparent  g^s,  which  is  ydlowish-red  while  hot,  but  becomes 
colourless  on  cooling.  Is  decomposed     hydrocUoric  acid. 

JUialyses  of  monasite  £rom  the  Ural  by  Kersten  and  Her^ 
mann: — 

Phosphoric  acid  . 
Protoxide  of  cerium 
Oxide  of  lanthanium 
Thorine    •   •   .  . 

Lime  

Magnesia  .... 
Oxide  of  tin  .  .  . 
Protoxide  of  mangan. 
Potash  and  titanic  acid 


,  28*50 

28  06 

.  2600 

37*38 

.  23*40 

87'41 

.  17*96 

1-68 

1-46 

0*80 

8*10 

1-76 

«  1*86 

trace 

.  traces 
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The  presence  of  thorine  in  moDBBite  from  tiie  Unl  hm  hm 
oonfimied  hj  Wdhler. 

Is  found  in  BinaU  ciystals  imbedded  in  a  mixtore  of  febpti^ 
albite  and  mica  in  the  Ilmen  mountains  near  Miask  in  Sibm; 
in  the  United  States  at  Kcmrich,  Chester,  Watertown  is 
Comiecticut,  and  Yorktown  in  New  Tork. 

When  Mr.  Brooke  described  and  gave  the  name  of  mengite 
to  this  mineral,  he  was  not  awiire  of  its  having  been  previouslj 
described  bj  M.  Breithaupt  inonazite. 

321.  KEYPTOLITB.— Kiyptolith ;  Wdhler,  Hausmann. 

In  transparent^  pale  wine-yeUow  aeicolar  crystals  whidi» 
under  the  microscope,  appear  to  be  six-sided  prisms.   0  =  4*1. 
Unebanged  at  a  moderate  red  beat.   In  fine  powder  cooi- 

pletely  decomposed  bj  warm  hydrochloric  add. 

Analysis  by  Wdhler:— 

Oxidi'  of  cerium  7370 

Protoxide  of  iron  •  •  •  •  •  I'ol 
Phosphoric  acid     •    .    .    •    •    27  67 

The  excess  is  obviously  occasioned  by  the  higher  oxidatkm 
of  the  cerium,  which,  as  the  colour  of  the  mineral  show:<,  uwisi 
exist  in  it  in  the  slate  of  protoxide.  It  is  probable  that  the 
supposed  oxide  of  cerium  may  contain  a  mixture  of  the  ojddei 
oi  didymium  and  lanthaniiim. 

Kr'S']>tolite  occurs  in  parallel,  acicnlar  cry  stals,  entirelv  im- 
bedded in  massive  apsitite  at  Arendal  in  Norway.  Tliey  are 
obtained  by  dissolving  lumps  of  the  apatite  in  dilute  nitric  acid, 
which  does  not  attack  the  kryptoUte.  The  crystals  are  usuaU}^ 
intermingled  with  particles  of  magnetite,  amphibole  and  s 
hyacinth-red  mineral  which  Wobler  supposes  to  oe  monnsits. 

a22.  TBIPHXLINK— Tiaphyllin;  Moks»  Hii- 
dinger. 

Oblique. 

h  010,  e  001,  e  101,  d  lOlf  m  lio. 

he         so®  0'  mm      ias°  o' 

mb       ss    0  mbe      SO    0  nearly 

Combination,  heedm.  Cleavage.  i  impertWt  ;  c,  very 
perfect.  Ij'racture  imperfect  conchoidal.  Translucent  on  the 
edges.    Lustre  resinous,  inclining  to  pearly  on  tiia  awhee  of 
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pctfeefc  deftfige.   GfeeniBh-grej,  spotted  with  bine.  Streak 
gmiah*white.   a  =  6*0.   0  s  8*6. 
6ecrepit«te»  when  heated.    Melta  Yetj  easily  before  the 

blowpipe  into  a  dark  grey,  magnetic  bead,  imparting  a  blneish- 

green,  and  sometimes  a  red  colour  to  the  flame.  With  soda 
ou  plaiiniun  foil  yields  the  reaction  of  nmns':anese ;  with  borax, 
that  of  iron.  Is  easily  dissolved  io  iiyihucliloric  acid.  The 
solution,  evaporated  to  dryness  and  mixed  with  alcohol,  burns 
with  a  purple  flame. 
•  •••••       •  ••«•• 

LiP  +  6Fe'P,  phosphoric  acid  42  6,  protoxide  of  iron  63  01, 
lithia  3  45.  Part  of  the  protoxide  of  iron  is  replaced  hj  pro- 
toode  of  manganeae. 

Analyaes  by  Fucha  and  Baer:— 


Phosphoric  acid  .... 

.     41-. 17 

36-36 

Protoxide  ol  n  un     .    .  . 

.  48*67 

41- 52 

Protoxide  of  manganese 

470 

670 

Lime  .,»,... 

100 

073 

616 

6*09 

Potaah  

119 

178 

Water  

It  do  composes  gradually,  combining  with  water  and  parting 
with  the  lithia,  while  the  protoxidea  of  iron  and  manganese  are 

conTerted  into  peroxides. 

Is  fimnd  in  erystals,  the  surfaces  of  which  are  decomposed, 
and  deaTable  masaes,  at  Rabenatein  near  Bodenmais  in  Bavaria, 
in  granite,  accompanied  by  beryl,  crystals  of  which  appear  to 
be  imbedded  m  it. 

Tetraphyline  from  Keiti  in  the  parish  of  Tammela  in  Finland 
is  perhaps  a  variety  of  triphylin.  A  newly  fractured  surface  is 
vol  low,  out  on  exposure  becomes  black.  According  to  au  ap- 
proximate analysis  by  Berzelius  and  Nordonski  dd,  it  consists 
of  phosphune  acid  i2-(\,  j)rotoxide  of  iron  38  0,  protoxide  of 
manganese  121,  lithia  s  2,  magnesia  17. 

823.  TRIPLITE.  —  Phosphate  of  manganese  ;  Phillips. 
Triplite;  Beudant.  Prismatischer  iietin-Baryt  j  Mohs.  Trip- 
lit   Hausmann,  Haidinger. 

Prismatic. 

deayage  in  three  directions,  making  right  ang^  with 
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each  other  ;  one  distinct,  the  other  less  distiiu  t,  and  the  third 
imperfect.  Eracture  imperfect  eonchoidid.  Translucent  on  tiie 
edfies... opaque.  Lustre  resinous.  Brownish-black.  flUeak 
y^owish-grey.   Brittle,   h  =  6*0..  .S'S.   e  =  3'e...S'8. 

In  the  matrass  yields  traces  of  hydroflnoric  add.  Melis 
very  easily  before  the  blowpipe,  with  intumescence,  into  an 
iron-bkick  niagiRtic  globule.  With  bomx  iu  the  outer  flame 
forms  a  purple  ghiss,  in  the  imicr  llauie  a  green  c^lass.  AV  itli 
soda  on  platinum  foil  yields  the  reaction  of  u\angiiuci»e.  With 
boracic  acid  and  iron  wire  yields  a  bead  of  phobphide  of  iron. 
Is  readily  soluble  in  hydrochloric  acid. 

•      •••••  • 

Ee^P  +  Mn^P,  phosphoric  acid  aa  aa,  protoxide  of  irsn 
83*68,  protoxide  of  manganese  38*18. 

Analysis  of  triplite  firom  Limoges  by  BerseliuB : — 

Phosphoric  acid   32*8 

Protoxide  of  iron   r?l"f> 

Protoxide  of  niaiiganese    .    .    .  32*6 

Phosphate  of  lime   8*2 

Is  found  in  erv  stall  me  m  asses  at  Limoges  m  Erancei  Wash- 
ington^ and  Sterling  in  the  United  States. 


HYDBOirS  ABSBKIATBS  AITB  PH08PHATB8. 

324.  HITEEAULTTE.— Hureaulite;  Beudant.    Huraulit ; 
Mohs.    liureuulit ;  Uau&mann.    Hureaulith ;  Uaidinger. 

Oblique.  ioi,ioo=42°43';  111,0X0  =  ea'' 6o' ;  ioi,ooi  =26^  u  . 
a  100,  e  oil,  m  no. 

FIG.  488. 

ma      68^  46'  ea       74^  63' 

mmf     68   80  m       88  3 

ei^        88  0 

Combinations,  em,  ema.  The  faces  m  stri- 
ated parallel  to  their  intersections  with  each 
other.  No  cleavage  observable.  Fracture  con- 
choidal.  Transparent.  Lustre  vitreous.  Yel- 
lowish-red, red<Ush-brown.  h  s  5  'O.  c;  —  2  2  ro. 

In  the  matrass  yields  water.   Melts  before  the  blowpipe  into 
a  black  globule  having  a  metallic  lustre.    Soluble  in  hvdnK 
-•^^Idoric  add. 
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+  8H,  where  B  is  Mn^Fe. 


Auftlysis  by  Dufrenoy  : — 

Phosphoric  acid   88*00 

Fkt>toxide  of  manganese  .   .   •  82*66 

Protoxide  of  iron   ii*iO 

Water   is'oo 


Is  found  in  crystals  and  granular  or  columnar  nodules, 
having  a  drusj  surface,  in  geodes  and  small  veins  in  the  granite 
of  Hmeault  not  fSur  from  Limoges  in  France. 

82$.  HETEBOSITE.— Heterozite;  Mohs,Beudant.  Hete- 
rosit;  Hausmann,  Haidinger. 

Oblique. 

deavage  in  two  directions,  making  with  each  other  an 
ffiflgle  of  between  79°  and  80°.    Fnu-tuLc  Liiicven.  Translucent 

on  the  etl«^es ...  opaque.  Lustre  resinous  on  the  cleavages  ;  dull 
on  the  surt'aees  of  fracture.  Gret  iiish-i^rey,  inclining  to  blue; 
after  exposure  to  the  air  changes  to  violet.   8treak  violet... red. 

H  =  4*5... 5'6.     O  =r  3-524. 

Tt^  the  matrass  yields  water.  Molts  before  the  blowpipe  into 
a  d:irk  brown,  bright  niaguetie  globule.  With  bonicic  acid  and 
iron  wire  ^elds  a  bead  of  phosphuret  of  iron.  Soluble  in 
hydrochloric  acid. 

B^P  +  sH,  where  B  denotes  Fe  and  Ma. 


Analysis  by  Du£r^oy : — 

Phosphoric  add   41*77 

Protoxide  of  iron   84'SO 

Protoxide  of  manganese  .    .    .  17*57 

"Water  4*40 

Silica  0*22 


After  exposoie  to  the  air  it  deavesmorereadilj,  and  acquires 
a  Instre  inclining  to  metallic.   H  hecomes  8*0  ana  o  =  8*89. 

Is  found  in  ^nuhir  masses  in  the  granite  of  Hureault  near 
Lomoges  lu  1  ranee. 

826.  DTTFBENITB.— Phosphate  de  fer;  Beudant.  Gru- 

neisenstein ;  Mohs,  Hausmann.   Pufrenit ;  Haidinger. 

Plnsmabc. 

ClesTage  in  one  direction.    Transparent... opaque.  Lustre 
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yitreous,  inclining  to  resinous.  Oreeu,  Streak  light  gMiL 
Brittle,    n  =  A  O.    a  =  3  o0...3  55. 

In  the  matrass  yields  water.  Melts  readily  before  the  blow- 
pipe into  a  black  porous  globule,  wkicli  id  uut  magnetic.  I* 
soluble  in  hydrochloric  acid. 

Analyses  of  dufrenite  a  from  Sayu  by  Iviu  ston,  h  from  Haat* 
Vic  line  (alluaudite)  by  Yauquelin,  c  from  liolierter  Zug  ia 
Siegeu  by  Schnubel ; — 

a  h  € 

Phosphoric  acid  .  ,  .  .  S7'7f 
Bed  oxide  of  iron     .    .    .  S9*4S 


Oxide  of  manganese 
Protoxide   •   •  . 
Water  .... 


S7'Sft 
fiS'SO 
6*76 


S8-39 
6S*S6 


8*56 


S-fS 


•■97 


Is  found  in  globular,  botryoidal,  reniform  aad  Hbrous 
at  Siegen,  Hirschberg  in  Beuss,  and  Limoges  in  France. 

Bammelsberg  supposes  it  to  result  from  2F«^Ph  +  by  As 
conTersioii  of  part  ot  the  protoxide  of  iroa  into  red  oxide. 


827.  PHABMAGOSIDEBITE.— Axseniate  of  iron ;  PU* 
lips*  Fer  arsdniat^ ;  Hauj.  Hexadrischer  Lirokon*Malsiihit; 
Mobs.   Phannakosiderit ;  Hausmamiy  Haidinger. 


Cubic. 

a  100,  0  111,  d  oil,  p 
hedral  with  inclined  faces. 


122.    The  formii  o,  ^  are  hemi- 


9QP 

0' 

16' 

100 

28 

70 

68 

oa 

64 

44 

46 

11 

so 

0 

po 

16 

48 

dd 

45 

0 

19 

28 

do 

35 

16 

PIO.  467. 


Porm  and  coiiibinatious.  a,ao\ap\.o'J.p\  piQ. 
Tlic  faces  a  sometitnes  striated  parallel  to 
tlicir  intersections  with  the  faces  of  o\  or 
curved;  o,  frequently  curved.  Cleavage, 
a,  difficult  to  obtain,  and  imperfect.  Prac- 
tore  uneven. .  .conchoidal.  Semi-transparent 
. . .  translucent  on  the  edges.  Lustre  vitreous^ 
inclining  to  adamantine.  Green  of  yarioua 
shades^  yellowish-brown,  blackish-brown.  Streak  light 
yellow.   H  n  «-6.   G  =  9-8.. *8C  Pyroelectric 
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In  the  matra08  yidds  irater  and  beoomes  red.  Before  the 
blowpipe  on  charcoal  emite  fumes  of  arsenic  and  melts  into  a 
magDfltic  bead,  which  imparto  the  colour  of  iron  to  glass  of 
boni.  Soluble  in  hydrochloric  add.  Is  decomposed  by  potash, 

leaying  a  residue  of  red  oxide  of  iron. 

jVAs*  +  arsenic  acid  89*78,  red  oxide  of  iron  41*53, 
watar  isea. 


Analysis  by  Berselins 

Arsenic  acid   40*20 

Phospiioric  acid   2*53 

Rvd  oxide  of  iron   37'82 

Oxide  of  copper  «  o*65 

Water   18*61 

Earthy  matter   1*76 


It  is  found  in  small  attached  crystals,  and  s^ranular  masses, 
in  the  veins  of  copper  ores  in  the  mines  ot  lluel  Gorland, 
Hucl  Unity  and  Carliarack  in  Cornwall,  St.  Leonard  jk  ;ir  Tii- 
mogea  in  iVance,  Ilorhausen  in  Nassau,  Langebom  in  Spes- 
aart,  Lobenstein  in  Eeuss,  Oraul  near  Schwarsenberg  in  i^axony, 
in  many  parts  of  the  United  States* 


828.  SCOEODITE.— Martial  Arseniate  of  copper  ;  Phillips. 
Soorodite;  Bendant.  Pentomes  fluss-Ualoid;  Mohs.  Sko- 
rodit ;  Hansmann,  Haidinger. 

Prismatic.  011,010=42^20';  101,001=43°  38'*6 ;  iio,ioo=4d°  1', 

m  100,  h  010,  0  001,  n  osi,  m  no,  d  sio,  r  ill, 
#  lis.  n  truncates  the  edge  be. 

no.  409. 


he 

90® 

i/ 

66^  %i 

ea 

90 

0 

76  66 

ah 

90 

0 

110  58 

nh 

24 

80 

rm 

34  31 

fna 

49 

1 

Mi 

45  22 

mh 

40 

59 

52  42 

mm 

81 

58 

a  a 

dd 

120 

10 

em 

53  59 

Combinations,  cr^  et'nJa,  erndah^  rndah.  Cleavage,  im- 
perfect;  a,  b,  traces.  Fi-acture  uneven.  Semi-transparent... 
translucent  on  the  edi]:f»s.  Lustre  vitreous,  inelinin<;  to  ada- 
mantine on  the  faces;  tsurface  of  fracture  iriclininj^  to  resinnns. 
G^reen  and  blue  of  various  shades,  liver-brown.    Dichrom  it  le. 

Bather  brittle,   h  =  S'6...4'0.  o  =  s*i8...3'30. 
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In  the  matrass  viekls  water  aiul  beeoiiios  vpHow.  Belore  the 
blowpipe  on  charcoal  emits  fumed  of  arsenic,  and  meluj  intn  i 
bright,  grej,  magnetic  slag.  Soluble  in  hydrochloric  ariJ. 
The  solution  is  brown,  and  yields  no  precipitate  with  chloride 
of  gold.  la  decompoaed  hj  potaah,  leaving  a  reddne  of  red 
oxide  of  iron. 


^As  +  m,  arsenic  acid  4978,  red  oxide  of  iron  MM, 
water  16*68. 

Analyses  of  scorodite  a  fix>m  the  Brazils  bv  Berzelius,  h  from 
Vaiilrv.  a  =  311,  c  from  Cornwall,  </  from  Schwa rzmhertr,  e 
from  tlie  Brazik,  o  =  3*18,  all  by  Damour,  f,  amorphous.  fn»m 
Marmato  in  New  Granada  by  13oussiugault,  amorj^hous,  from 
^^ertschinsk  by  Hermann: — 

ah        e        ^       ^      f  9 

Arsen.  acid  .  .  60  78  60*96  61  06  62  16    60  96  49*6  48  05 

Phosph.  acid  .  0  07  —  —  oxide  of  lead  0*4  — 

Red  ox.  iron  .  34-85  3i*S9  32*74  33  00    33*20  313  ^t;  ii 

Water     .     .  .  16*66  16  04  I6  68  16  68     16*70  16  k>  1«44 


In  anuiU  attached  crystals ;  botryoidal  and  reniform 

compact.    It  ia  probably  a  product  of  the  decomposition  of 

lolinf^ite  and  mispickel,  with  whu  h  it  ia  frequently  associated. 

Is  lound  at  Schwarzenberg^  and  Schneeberj?  in  Saxony,  in  th»^ 
tin  mines  ot*  Sehlaekenwald  and  Selionfeld  in  Bohemia,  Hor- 
hausen  in  Siei^en,  Loling  near  Hiittenberg  in  Carinthia,  Vaulrr 
iicnr  T/iitiDi^es  in  France;  JSt.  Austle  in  Cornwall  in  vein?*  of  tic 
ore,  Antonio  Pereira  near  Villa  J^iea  in  the  Brazils,  LoajW 
near  Marmato  in  Coiumbia^  near  Aertschin&k  in  ISiberia. 


329.  VIYIANITE.— Phosphate  of  iron  :  Pioiiips.  IVr- 
phosphate;  Jlauy.  Dichromatisches  En k las- Haloid ;  Mobs. 
Eiseubiau;  Hausmann.    Yivianit;  .Haidinger. 

Obli(iue.    101,100  —  61*^13';  111,010  =  69^35';  101,001=64  JS*. 

a  100,  h  010,  e  ooi,  b  oil,  10  101,  0  103  daavage, 
n  101,  t  201,  f»  110,  y  810,  V  111,  r  11a,  x  III,  9  lis. 
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FIG.  500.  lie.  601, 


Combinatioiia.  abwy  abcme^  ahwm..vjfy  abwymvz^  abwmszvr.n. 
The  Ht^oeB  a,  jr,  m  striated  parallel  to  their  interaectioDS  with  b, 
GfeaTftge.  by  yeir  perfect ;  traces  panllel  to  a  and  o.  Fracture 
not  obMTFable.  Transparent . . .  translucent.  Least  transparent 
in  a  direction  perpendicular  to  b»  Lustre,  b  pearlj,  almost  me- 
tallic^ the  other  fiuses  vitreous.  Pale  blackish-green... indigo- 
blue.  Fleochromatic.  Streak  blueish-white,  changing  soon 
into  indigo-blue.  The  powder  rubbed  in  a  drj  state  liver* 
brown.     Sectile.     In  thin  plates  flexible,     h  =  l'5...2*o. 

In  the  matrass  intumosce.s  nn  l  becomes  covered  with  grey 
and  red  .-^pots.  Before  the  bluu  pipe  on  charcoal  becomes  red, 
and  then  melts  into  a  bris^ht  ^roy  mnfriutic  bead.  Imparts 
the  colour  of  iron  to  the  fluxes.  Soluble  ui  hydrochloric  acid 
imd  la  xuthc  acid. 

•      • • •••  • 

Fe'P  -f  sKy  phosphoric  acid  28*38,  protoxide  of  iron  4S  07, 
water  28*66. 

Aiialvses  of  crTstallized  viviaiiiic  a  from  St.  Aj^nes  in  Corn- 
wall  by  Strouicyer,  h  from  Bud^^nmais  by  Vonfcl,  c  from  the  Isle 
of  France  by  Dufrcnoy,  d,  e  fi  t  "in  Mullica  llillij  in  .New  Jersey, 
firom  iiodeiujuius,  all  by  Banuuelsberg : — 

a      b      c       d       e  f 

Phosphoric  acid    .    .    31  18    26*4    26*90    28*40  not  det.  20  01 

PrutuX.  iron     .     .     .     41'23     41  0     42  10     33  01     33  5)8     35  05 

Ked  ox.  iron    ...     —     —      —  vrm  iroo 

Water   27*48    31  *o    28*50  not  det.  27*49  not det. 

Analyses  of  Tmanite  from  HnlUca  HjUs  in  New  Jersey  y  by 

Thomson,  h  by  Yanuxem,  of  earthy  riTiamte  %  from  Hill^tmp 
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in  Lippe  br  Braud*.8,  k  from  Alleyras  bv  Berthier.  I  fn^m 
Kertscb  in  the  Critnea  by  Segeth,  m,  in  colourloss  traii»parciit 
cn  stals,  from  Cautweii's  Bndge  in  the  United  ^tatee  bj  W. 
Eisher;— 

y        h        i       k        I  m 

Phospb.  acid      .     .     .  26-06  26*86  SO'99  23' I  24*96  tTlT 

Protox.  iruu       .     .     .  46-31  44'54  i3-79  43  0  4b  79  4410 

Aluiiima   —  040  070  OC  —  — 

Ox.  iiiaDgan.     .    •    .  —  —  —  0*3      si  0*10 

Water   27  14  28*26  2600  32*4  26*26  27*17 

By  exposure  to  the  atmosphere  the  colour  of  Tiviaiiite  ehaiifei 

from  white  to  blue,  and  part  of  the  protoxide  of  iron  contained 
in  it  is  converted  into  the  red  oxide. 
Ill  attached  crystals  ;  iibrous ;  earthy. 

Crystids  of  viviauite  are  found  in  the  trold  reins  of  Voro?*- 
patak  in  Transylvania,  in  the  vriiis  of  tiiK-^tune  and  copper  ore 
of  St.  Agnes  in  Cornwall,  with  C()[)[)i  r  iind  iron  pyrites  at  Bo> 
denmais,  and  in  brown  iron  ore  at  Ambcrg  lu  Bavaria,  Imler* 
town  and  Haarlem  in  New  Jersey.  The  fibrous  varieties  aie 
found  in  basaltic  lava  in  the  Isle  of  France,  near  Kertach  in 
the  Crimea,  AUentown  and  Mullica  in  New  Jeraegr*  !Die 
earthy  Yarietiea  are  oommonly  found  in  peat  boga. 


880.  BBYTHBINK— Cobalt  bloom ;  PhUlins.  Cobalt 
seniatj;  Hauy*    Diatomes  EuUaa-Haloid ;  Mohs.  Kohall 
bluthe;  Hauamaun.   !Qrythrin;  Haidinger. 

Oblique.  101,100866^9';  111,010=69*^  n'*6-;  101,001 =ss^ff'. 

a  100,  b  010,  0  103,  10  101,  q  ao2,  «  910,  k  aai^ 
V  111.   Qf  g  truncate  the  edge 

ria.  002. 
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The  faoea  5,  a  atriated  parallel  to  their 
interscctioiui  with  each  other.  Combinatioua. 

wab,  wash,  wgsah,  n^skab.    Cleavage.    6,  very 
perfect  j  a,  a  trucu:^.    Transparent... tnuiiiluct^iiL.  Least 
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parcDt  in  a  direction  pcrjx  ndicular  to  h.  Lustre  on  b  pearly; 
the  other  taees  adamantine,  inelinin*^  to  vitreous.  Eed  of 
various  sliatle?*,  grey,  green.  The  red  varieties  incline  to  blue 
when  viewed  in  a  direction  perpendicular  to  h.  Streak  peach- 
blossom-red.  Sectile.  In  thin  plates  flexible,  h"  =  1*6... 8*0* 
The  loweet  degree  of  hardness  on      g  =  8*9. ..8*1. 

In  the  matrass  gives  off  water  and  turns  blue,  but  yieLds  no 
snbUmate.  The  Tarieties  from  Schneeberg  become  green. 
Befim  the  blowpipe  on  chai<ooal  emits  arseniod  Tapours,  and 
mehs  in  the  inner  flame  into  a  bUtcldsh-grej  globule  of 
anenide  of  cohah.  Imparts  a  smalt  blue  eoTour  to  glass  of 
borax.  Boluble  in  hydrochloric  acid,  forming  a  ro&o-red  solu- 
tion.   Becomes  bUck  when  digested  in  potash. 

Ca*As  -f  sH,  oxide  of  cobalt  37*56,  arsenious  acid  38*39, 
water  24  Oo. 


Analyses  of  er3rthrine  fiom  Schneeberg  by  Eersten;— 


iXrsenic  acid     .    .  « 

•     .  38*43 

38-30 

3810 

Oxide  of  cobalt    •  • 

.     .  36-62 

33*42 

8819 

Protoxide  of  iron 

.    •  101 

401 

8-00 

U'OS 

98*90 

In  attached  acicular  crystals,  elongated  in  the  direction  of 
the  edge  a^b;  botryoidal;  coating  other  minerals  in  the  state 
of  a  red  powder.  Occurs  usually  in  beds  and  Teins  with  other 
ores  of  cobalt. 

Is  found  at  Schneebe^  and  Annaberg  in  Saxony,  Joachims* 
thai  in  Bohemia^  SaaUeld  and  Glucksbrunn  in  Thuringia, 
Baechelsdorf  and  Bieber  in  Hessia,  Wolfaeh  and  Wittichen  in 
Baden,  Allemont  in  Dauphind,  St.  Jean  in  the  yalley  of  Gistain 

in  the  Pyrenees,  Modum  in  Norway. 

881.  ANNABEBQITE. Aneniate  of  nickel;  Phillips. 
Nickel  arseniat^ ;  Hauy.   Nickelbluthe ;  Hausmann.  Nickel" 

uchur ,  Hxudinger. 

Oblique.  Appaientily  isomorphous  with  eiythrine  snd  ti- 
rianite. 

b  010. 

deaTSge.  5,  very  perfect.  Gheen  of  yarious  shades.  Streak 
greeniah-white.  h  «  8*6 ...8*0.   0  =  8*078... 8'isi. 

Ill  the  matrass  yields  water.  Before  the  blownipe  on  char- 
coal emits  fumes  or  arsenic,  and  melts  into  a  bead  of  arsenide 

ui  nickel.    ^Soluble  in  nitric  acid. 
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Ki'As  +  sHy  araeoic  acid  38*37,  oxide  of  nickel  a7'69, 
water  94*04. 

Analyses  of  aiinabergitc  a  frora  Biechcbdurr  by  Strfrniever, 
h  iVoin   Vlieiuont  by  Bertlueri  e  irom  Schneeberg  bj 

a       &       0        <l  d 

Araenicacid  aa-er  aa*a  aa-ao  a8*9o  zr-u 

O'sa     anenioua  acid  o^aa 

ar-aa  aa*9  arao  aa'oo  aa*io 

—  a*a    i-aa    —  — 

113      —       —        2*21  110 
24*32     26*3    2301  240-^ 


Sulphuric  acid  . 
Oxide  of  nickel 
Oxide  of  cobalt 

Protoxide  of  iron 

"Water 


In  ci^iUarjr  cfjatals ;  compact ;  earthj.  It  is  a  product  of 
the  decompoaition  of  varioua  orea  containing  nickel  and 
araenic. 

la  found  at  Andreaaberg  in  the  Hars,  Biecheladorf  and 

Bieber  in  Hessia,  Glucksbrum  and  Saalfeld  in  Thuriii«;ia,  An- 
naberg,  Sohneebcri^  and  some  other  plaees  in  8axoiiy,  Jo;u;biiii^ 
thai  iu  Bohemia,  Allemuut  in  Duu]jhm6,  Texa^. 

882.  K6TTIGlTE.-"Kottigite;  Dana. 

Oblique.  Apparently  ieomoiphoua  with  eiTthrine  and  vi- 
▼ianite. 

Cleavage.  5,  very  perfect .  Translucent.  Lustre  of  suriace 
of  fracture  silky.  Light  earuiine-red...peach-bloaaom-red. 
Streak  reddiah-white.   h  »  2'6.,.3*o«   e  «  3*1. 

In  the  matraaa  yields  water  and  aaaumes  a  pale  amalt  blue 
colour,  Befoie  the  blowpipe  on  charcoal  in  the  outer  flame 
fuaea,  emita  fumea  of  arsenic,  and  leavea  a  slag  of  oxide  of  sine, 
Yicdda  the  reactiona  of  cobalt  and  nickel.   la  aoluble  in  adda. 

ZnAa  +  sHy  part  of  the  oxide  of  sine  being  replaced  by 
oxidea  of  cobalt  and  nickel, 

Analysia  by  Kotting 

Arsenic  acid  (loss)      ....  87*17 

Oxide  of  zuH*   30"6a 

Oxide  of  cobalt   6*91 

,  Oxide  of  nickel   2*oo 

Lime   trace 

Water   93*40 

la  found  in  fibrous  crystalb*n(^  crusts  iiud  nia88i?ei|  witk 
inaltine  in  the  Daniel  uuue  near  6clmeeberg. 

^  Digitized  by  Google 
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833.  SYMPLESITE.— Symplesit;  Mohs,  Hausmann,  Hai- 
dinger. 

Oblique. 

h  UiU. 

CleaTage.  perfeet.  Practure  eyen.  Transpaient.. .trans- 
lucent. Lusire  vitreooB,  <m  the  faces  of  cleavage  pearly.  Pale 
indigo-blue... celadon-green.   Streak  bloeiah-wmte.  Tolerably 

aed^.    H  sss  8*6.    B  =  2*057. 

Ill  the  matrass  becomes  brown  and  yields  25  per  cent,  of 
water.  Infusible  before  tbe  blowpipe ;  on  charcoal  emits  a 
strong  arsenical  smell,  becoming  black  and  magnetic.  With 
fluxes  exhibits  the  reaction  of  iron  and  traces  of  manganese. 

According  to  Plattner,  contains  arseniate  of  protoxide  of 
iron,  water,  and  a  little  sulphuric  acid  and  manganese. 

Ib  finind  in  Tery  delicate  crystals  resembling  erytbrine, 

and  in  small  nodular  masses  at  Klein  Priesa  near  Loben« 
stein. 

884.  BOSELITE.— Boeelite  $  Bendant.  Boselit;  Mohs^ 
Hansmanni  Haidinger. 

Prismatic.  on,oios86''7';  ioi,ooi=:Sl^  6i' ;  ii6,ioo=:ea'^  M'. 

c  001,  a  100,  e  203,  «»  lio,  %  ill. 


riG.  503. 


ao  90°  O'  M  70°  81 

ee  22  30  %e  S7  12 

€a  67  30  nm  82  48 

0i  45  O  m''  100  46 

ma  S6  84  %9  89  18 

mm  47  12  sV  114  24 


Coiubiiiatiuii.  acmes.  Cleavage.  ^,  perfect.  Fracture 
concboidal.  Translucent.  Lustre  vitreous.  Deep  rose-red. 
tStreak  wliite.    h  =  3*0. 

In  the  matrass  yields  water,  and  becomes  black.  Before  the 
blowpipe  in  the  outer  flame  imparts  a  deep  blue  colour  to 
borax.    Is  soluble  in  hydrochloric  acid. 

Contains  arsenic  acid,  lime,  magnesia^  oxide  of  cobalt,  and 
•water.  • 

la  found  in  small  attached  crystals  at  Scbneeberg. 

According  to  Haidinger,  the  ciystais  are  twins  of  the 
o1diq[ae  system,  a  being  the  twin^^face. 
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335.  liAI  niNGERlTK— Haidingerite;  Dufrenor.  Pris- 
matisches  Eukias-lluioid  i  Mobs.  Haidiugerit  j  Haiismaiiii, 
Kaidiuger. 

Prismatic.  011,010  =  69^  lo'j  101,001=26'^  3 1'j  1 1 0,100 = oO°  0'. 

a  100,  b  010,  y  012,  k  021,  i  041,  t  101,  m  lio, 
«    241,  n  452. 


134° 

23' 

0' 

99 

62 

«/ 

42 

19 

33 

7 

•»* 

118 

33 

63 

29 

137 

35 

te 

63 

2 

nn' 

63 

14 

50 

0 

ft 

nn 

120 

28 

90 

0 

nn 

121 

37 

a'  f 


Combinations,   gtkmab,  ythMmab,   Tbe  faces     il%  t  rougb : 
8,  n  rounded.    Cleavage,    a,  veiy  perfect  and  easily  obtained.  I 
Transparent... semi-transparent.     Lustre  WtieouB.  WlnteJ 
Streak  white.   Sectile.   In  thin  plates  flexible,   h  «  ro...r(.  | 

G  =  8*848  I 

In  the  matrass  vields  water.  Melts  before  the  Uowp^^ 
into  a  white  eDamel.  Upon  charcoal  in  the  inner  flame  emits 
a  smell  of  arsenic.   Soluble  in  nitric  add. 


Ca^As  -f  4H,  arsenic  acid  65'64,  lime  27  00,  water  17'40, 

Analysis  by  Turner  : — 

Arseniate  of  lime  .  .  .  85*68 
Water  14*88 

In  attached  crystals  elongated  in  the  direction  of  the  edg^ 
a&,  and  crystalline  crusts,  associated  with  phannacoKte. 

This  very  rare  mineral  is  supposed  to  have  been  found  s^ 
JoachimsthiEd  in  Bohemia. 


Sae.  PHABMACOLITE.— Pharmaoolite;  Phillip  Cham 
arseniate ;  Huuy  Hemiprismatisches  EukbuhHaloid ;  Mob 
Phannakolith;  Hausmann,  Haidinger. 

Oblique.  101,100  64^68';  111,010= TS^Srf;  101,001=:  81^  !«' 
b  010,  0  001,  n  oil,  m  110,  «  810,  #  isi. 
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ch 

90° 

o' 

78° 

33' 

nb 

70 

M 

68 

88 

141 

8 

84 

18 

mb 

68 

43 

88 

14 

9w99lw 

117 

M 

66 

17 

Imp 

ft. 

Combinati,  >n8.  cnmh,  xcnmsh.  The  fact  s  ?;^,  5  striated  pa- 
rallel to  tlu'ir  intoraectioii  with  each  other ;  ?i  striated 
parallel  to  their  intersections  with  each  other.  Cleavage. 
6,  yery  perfect  and  easily  obtained.  Transparent... translucent. 
Lustre  vitreous ;  ft,  pearly.  White,  indining  to  yellow.  Streak 
white.   Sectile.   Flexible  in  thin  plates,   h  =  a'0...s*6«    0  =5 

2-64... -2-73. 

In  the  matrass  yields  water.  In  the  outer  flame  melta  into 
a  white  enameL  On  charcoal  in  the  inner  flame  emits  fumes 
of  arsenic,  and  melts  into  a  semi-tnmspaient  globule.  Soluble 
witiiout  efferrescence  in  nitric  acid. 


Ca'Aa  +  6H,   arsenic  acid  ol  u9,  lime  24  90,  water  2i  0i. 


Analyses  of  pharmacolite  a  from  Wittichen  by  Klaprotb, 

tVom  ^Vjidrcaaber;;  b  by  Jolm,  c  by  Turner,  d  froni  liiechelsdorf 
bj  Stromejer,  e  hum  Giucksbrunn  by  lLammci:sberg : — 


a 

h 

e 

d 

e 

.Vrhcuic  acid    .  . 

50'54 

79-01 

40*  7 

ol  58 

27*28  J 

24' 05 

23*59 

8*22 

Oxide  ol  cobalt  . 

1*00 

lis 

Water  .... 

&8'86 

2odd 

88*98 

23*40 

Is  found  in  minute  librous  crystals,  botryoidal  masses,  and 
earthy,  at  Joachimsthal  in  Bohemia,  Wittichen  in  Baden,  An- 
dreasberg  in  the  Han,  Biechebdorf  and  Bieber  in  Hessia» 
^luokstomn  in  llniringi%  Markirdisn  in  Alsace. 


337.  LIBETHENITE.  —  Phosphate  of  copper;  Phillips. 
Cnivre  phosphate ;  Dufrenoy.  Diprismatischer  Oh?en-Malaclut  | 
Ifohs.    liihethenit;  Hausmann,  Haidinger. 

Prismatic.  011,010  888°  60^;  101,001=88°  4'-,  110,100=48°  10 . 

a   100,  h  010  cleavage,  e  101,  m   110,  t   120,  m  ill.  h 

rcates  the  edge  mm' s  t  truncates  the  edge  bm. 
z  2 
Digitiz 
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riQ.  oi^. 

ah        90°    o'  $e 

ea        64    66  ss" 

ee'       70     s  sm 

ma      46   10  /i" 

mm'     87   40  ta 

69     4  tf 

Combinations,  evi,  ems,  ema^,  Qeavage.  a,  ven'  imper- 
fect. Practiire  conohoidal... uneven.  Translucent. ..trans- 
lucent on  the  edges.  Lustre  resinoua.  Olire-o^eeu,  usuallj 
dark.    Streak  oiive-green.    Brittle.    H  =  4*0.    o  =  3'6...3'f. 

Decrepitates  wheu  heated  siuldenly.  ^Telts  before  the  blow- 
pipe iuto  a  black  bead  eontauiing  a  globule  of  copper.  On 
charcoal  is  easily  reduced  to  metallic  copper.  With  lead  yields 
copper  and  phosphate  of  oxide  of  lead.  Soluble  in  nitric  acid 
and  in  ammonia. 

•  •••••  a 

Gu'P  +  CuK«  phosphoric  acid  a8'64»  oxide  of  copper  6r40, 
water  6*76. 

Analyses  of  libethenite  a  from  Libetben  by  licrtli  i'*r,  h  hj 
Xiihn,  c  Irom  Nischne-Tagiisk  bj  Hermann,  d  trom  ELi, 
0  =  4*27,  by  Khodius ; — 


a        h         c  d 

Phosphoric  acid                            28*7  29*44  28*61  28*9 

Oxide  of  copper                               63*9  66*94  65*89  6n 

Water                                            7*4  4*06  6*60  7*3 


According  to  Berzelius,  part  of  the  phosphoric  acid  k 
replaced  by  arsenic  acid. 

In  erystalb  ;  globular,  reuitorm  and  compact  masses. 

]s  found  in  cavities  in  mica  slato  at  Libetben  in  Hungary, 
£hl  near  Linz  on  the  Rhine,  at  Gunnis  Lake  in  Cornwall^  with 
malachite  at  Nischne-Tagilsk  in  the  UraL 

Libethenite  and  olivenite  are  i8omor|»hou8.  The  fonnnb  for 
libethenite  diflera  from  that  of  olivemte  only  in  the  aubstiti^ 
tion  of  p  for  ai« 


so''  oV 

61  48 

44  37 

90  46 

64  82 

61  16 


338.  OLIYENITE.— Eight  prismatic  arseniafo  of  copper ; 
Phillips.  Ob'venite  ;  Beudant.  Prisma tischer  Oliven-MaUchit ; 
Mohs.    Pharmacochalcit ;  HaiiHmann.    Olivenit;  Hjdding^. 

Prismatic.   011,010=54°  14'  j  101,001=34  '  36'  ;  110,100=46  ie . 

a  100,  h  010,  V  oil,  e  101,  m  110.  a  tnmeates  ll» 
edge  mm" ;  v  truncates  the  angle  he^. 


OLITKKXTE. 


509 


CO 

90 

0 

CO 

o9 

10 

tb 

u 

14 

ma 

46 

16 

71 

89 

mh 

48 

46 

va 

90 
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mm' 

87 

80 

ea 

96 

Combinations,  em^  emb,  ema,  emba.  The  faces  a  generally 
concave;  oonvex  and  uneven.  Cleavage,  traces. 
Fracture  conchoidal,  uneven.  Semi-tnuisparent... opaque. 
Lustre  vitreous,  inclining  to  adamantine  or  resinous.  Ohv^ 
green  passing  into  blacUsh-green  and  brown.  Streak  olive- 
green.    Biittte.    H  =  8*0.    e  =  4*1...4-88. 

In  tbe  matrass  jidds  water.  In  the  forceps  melts  easily 
before  the  blowpipe  into  a  globule  studded  with  prismatic 
crystals.  On  charcoal  emits  fumes  of  arsenic  and  melts  iiiio  a 
brittle  globule  of  arseuide  of  eo])pcr.  Soluble  in  nitric  acid  aud 
in  amiiH»ni  i.  Is  decomposed  by  potash,  leaving  a  rebidue  of 
oxide  of  copper. 

Cu'As  +  CuH,  nrscnie  acid  iO*6(5,  oxide  of  copper  66*  16, 
water  318.  Part  of  the  arsenic  acid  is  sometimes  rephiced  by 
phosphoric  add. 

Analyses  of  oUvenite  fipom  Cornwall  a  by  t.  Kobell«  c  by 
Hichardson,  e  »  4*185,  a  =  8*918,  both  by  Hermann,  /  by 
Thomaon,  y»  e     4'878,  by  Damour : — 

a        h        c        d        e       f  g 

\  rsen.  aC.  .  .  80*71  89*9  89*80  88*60  40*60  40*61  84  87 
Phosph.  ac.  .  .  8*88  —  —  6*96  1*00  —  8*48 
Ox.  COpi^  .    .    66*48    66*9    66*66    66*88    61*08    64*98  66*86 

Protoz.  nron        —     _     _     —     S'64    —  — 

Water    .    .    .     8*60     8*9     8*66     4*16     8*88     4*41  8*78 

In  attached  cmUk,  frequently  acicular  and  capillary ;  in 
flhrous,  botiyoidaf  and  reniform  masses  having  a  drusv  surface 
and  a  fibrous  fracture ;  earthy.  It  is  probably  proauced  by 
the  decomposition  of  fiihlerz  containing  arsenic,  which  is  some- 
times found  in  the  interior  of  the  massive  and  earthy  varieties 
of  tdivrnite. 

\t<  found  in  Cornwall  in  tbe  veins  of  copper  on  in  tlie  mines 
of  lluel  Gorlund  and  IIuol  Unity  near  St.  Day,  and  Tin  Croft 
near  Redruth,  at  Tyne  head  mine  near  Alwton  Moor  in  Cum- 
berland. The  massive  and  earthy  \arietie«  are  foinul  at  Kams- 
florf  and  Sualffld  in  the  Thiirhigor  Wald,  Sohwatz  and  Kogei 
ia  the  Tyrol^  the  Banat,  Siberia,  the  Astuhas,  Chile. 

a  3 
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iSmaragd-Malachit ;  Mohs.   i^chroit  ^  ilanamanTiy  Haidinger. 

Prwmatic.   oil,oio  =  30^  24' j  lu  1,001= 46°  4';  110,100=^5^  40'. 

a  100,  c  001,  n  101,  m  110,  s  Z20,  I  210. 

7I0«  £06. 
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Combinations,    cnml,  cnmsl^t.     The  faces  /  striatei 

parallel  to  their  intersections  with  each  other;  c.  frequontlv 
c<  inox.  Cleavage.  ?//,  traces.  Fracture  uiieven...euiifhuidal. 
Transparent .. .translucent.  Lustre  vitreous.  Kmenild-grt?eD. 
Streak  apple-green.  Bather  brittle.  H=:a'6...4'0.  o=3*35,..3'45. 

In  the  matrass  yields  water,  assumes  a  jellowish-green 
colour,  and  becomes  fi*iable.  Ignited  with  charcoal  powder  in 
the  matrass  yields  a  sublimate  of  arsenic  and  orseniouB  add. 
When  heated  to  a  certain  point  before  the  blowpipe  on  char- 
coal it  emits  an  arsenical  smell,  and  is  reduced  m  an  instant 
with  a  kind  of  detonation.   Soluble  iu  nitric  acid. 


•      • • • 

Chi^As  +  arsenic  add  84*u,  oxide  of  copper  4rii» 
water  18'71. 

Amdyses  a  hj  Tumeri    e  by  Kuhn,  d  by  Wdhler:— 

abed 

Arsenic  acid  .    .    .    .  83  02  8^4-42  32-43 

Oxide  of  copper .   .   .  47*65  46*97  46*99  «roe 

Lime   —  —  I'lt  — 

Water   18*80  18*81  19*81  18*88 

Ls  found  in  rittiu  bed  crj6tai6|  in  mica  slate,  at  Libethen  near 
2^eusohi  in  iiungaiy. 


340.  ERIXITE.  —  Monotomer  Dystom-Malachit ;  Mob. 
Erinit ;  Hau^inamii  Haiduiger. 

Traces  of  deavage  in  one  direction.  Eractore  imperfect 
conchoidal... uneven.  Translucent  on  ike  edgea.  Jjustre 
slightly  resinous,  dulL  Emendd -green,  indining  to  gras»- 
green.    Streak  the  same,  approaching  to  apple-green.  Brittle. 

H  =  4*6.. .6-0    &  ss  4*043. 
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KUNOCLAJS,  511 

Before  the  blowpipe  emits  fumea  of  arsenic  and  meiU. 
Soluble  in  nitric  acid. 

Ou^As  +  aH,  arsenic  acid  34*689  oxide  of  copper  69*89, 
water  6*48. 


Analysis  hj  Turner 

Arsemo  acid   88*78 

Oxide  of  copper   59*44 

Alumina  1*77 

Water  601 


In  maminiWaTy  and  vemfbrm  masseSy  haying  a  druBjr  surfi^ee, 
and  consisting  of  concentric  layers. 

In  siiid  to  have  been  found  in  ike  county  of  Limerick. 

841.  COEX WALLITE.— ComwaUit ;  Zi^j^e. 

Amorphous.  Fracture  conchoidal,  passing  iuto  verdigris* 
green  aud  blackish -jrroen.    11  =  4'5.    o  —  110(^. 

In  the  matrus?8  v  if  Ids  water.  Before  the  blow])ipe  on  char- 
coal emits  fuiiios  of  arsenic,  and  yields  a  bead  of  copper  sur- 
rounded by  a  brittle  crust. 

Ca'Aa  +  5H,  arsenic  acid  82'07t  oxide  of  copper  65*87, 
w9tot  18*68.  Part  of  the  arsenic  acid  is  replaced  by  phoephoiic 
acid. 

Analyses  by  Ijerch 

Arsenic  acid   29'78  30*66 

Phosphoric  acid   2'6i  1*77 

Oxide  of  copper   55  00  0^  22 

Water   12*68  13*36 

Is  found  in  botryoidal,  reniform  and  compact  masaest  irith 

oiivenite  in  Cornwall. 

.342.  KLINOCLASE. — Oblique  prismatic  arseniate  of  cop* 

per  ;  Phillips.    Aphanese ;  Beudant.    Diatomer  Kabronem- 

Miilachiti  Mohij.  Klinoklas ;  Hausmann.  Abidnt;  Hai- 
dinger. 

OblK^ue.    101,1001=24°  18' J  111,010  =  32^16';  101,001  =66'' 18'. 

a  100,  c  001,  8  302,  r  101,  m  110. 

z  4 
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Tie. 

ac         B0°  30'  J© 
rrt         21    18  fw/i        63  0 

rc        50    13  mm      66  0 

sa       Id  0 

Oombinatioiui. 

xmeTen.  Trans- 
lucent... opaque.     Lustre  vitreous,  incUning 

to  resinous  ;  cni  c  inclinin*];  to  pearly.  Blackish- 
green  or  l»iack  externally  j  in  the  interior  ver- 
digriH-green... sky-blue.    Streak  blueish-green.    Bather  brittle. 

H  =  2*5. ..3*0.     O  =  il9...1-36. 

Before  the  bl(>^v|)i|>f»  iiitTiTTM^Mces.  nnitg  ar^^enicnl  rapoiirs,  and 
melts  easily.  On  eontinuini;  the  lilast,  it  i^^nites  suddenly  and 
yields  a  globule  of  copper,  la  soluble  in  acids  and  in  ammonia. 

Cu'As  -H  aCuH,  arsenic  acid  80*84,  oxide  of  copper  6S*ai, 
water  711. 

Analyses  a  by  Bammelsberg,  b  bj  l>amour ; — 


Phosphor  i(  neid  ..... 
Oxide  of  copper  «    .    •    «  • 

Oxide  of  iron  

Lime  

Water  

Silica  

In  crystals  and  hemisplierical  and  reniibrm  masses,  having  a 
columnar  structure  and  druf»y  Hurfiwje. 

Is  foimd  with  liroconite  in  tlie  veins  of  Iluel  Muttrell,  Huel 
Gorland  and  Huel  Unity  in  Cr  rn^  all,  Altvater  and  Escbing  in 
Moiddgmnd  near  Saida  in  the  Ersgebirge. 


a 

h 

wn 

2708 

0-64 

1-60 

60-00 

62*80 

0*80 

0*49 

0-50 

7*67 

I'la 

348.  TAMABITE.— Bhomboidal  arseniate  of  copper ;  Phil, 
lips.  Cuivre  arseniate  hexagonal  lamelliforme  ;  Hauy.  Eliom- 
boedrischer  Bachlor-Maiacldt ;  Mobs.  CbalkopbylUt ;  Haiis> 
mann,  Haidinger. 

BhombobedxaL   100,111  =  71""  le'. 

0  111,  &  sil,  r  100,  e  oil,  V  411.  V  truncates  the 
edge  ro. 
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FIG.  610. 
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Combiiiatioiis.  or,  or&,  Cleav- 
age.   0,  Teiy  perfect;  r,  traces.  Fracture 

conchoidal ,  hardly  observable.  Transparent . . . 

tnnsluceiii.  Luhtic,  t/,  pearly;  r,  vitreous,  incliiiing  to  ada- 
miiiiiiiie.  Emerald-green,  gras3-green,  verdigris-green.  Streak 
the  same,  lighter.    Seetile.    n  =  2  0.    o  =  2"  135.. .2*059. 

In  the  matrass  decrepitates  violently,  becomes  black  and 
^nelds  mnrb  ^^;ltrr  Before  the  blowpipe  on  charcoal  emits 
fumei*  of  ar:^enic  and  melts  into  a  grey  metallic  globule,  which 
with  soda  aibrda  metallic  copper.  Is  soluble  in  acids  and  in 
ammonia. 

Analyses  a  by  Hermann,  i,  c  by  Damour 

a 

.  17*61 


Arsenic  acid  . 
Phosphoric  acid 
Alumina  .  , 
Oxide  of  copper 
Protoxide  of  m>n 
Water    .   .  . 


;}  a-9s 


44-46 

9-99 

81-19 


h 

r 

e 

19*36 

91-87 

1*99 

1*66 

1-80 

8-18 

62-99 

68*80 

98*94 

99-6S 

In  crystals  very  thin  in  a  direction  perpendicular  to  o, 
massive  and  disseTninated. 

Is  found  with  other  ores  of  copper  in  veins  in  several  mines 
near  Sedruth  in  Cornwall.  It  is  said  to  have  been  found  also 
at  Altvater  and  Esching  in  the  Mordelgrund  near  Saida  in  the 
Erzgebirge,  and  at  Moldawa  in  the  Banat. 


344.  LIROCONITE.  —  Octahedral  arseniate  of  copper ; 
Phillips.  Cuivre  arseniate  octaedre  obtus ;  Hauy.  Prisma* 
tischer  Lirokon-Malachit ;  Mohs.  Chalkophacit ;  Hausmann. 
lirokonit;  Haidinger. 

Prismatic.    011,010=3e°ll^;  101,001=88^20';  110,100=69°  40'. 

no.  611. 

00  107®  38' 

mm       60  40 


Combination,  om.  o,  m  faintly  stri- 
ated parallel  to  their  intersections  with 

a  5 


5lll  HTDBOUS  ABS£2rXi.T£S  AKD  PflOSf  HAXES. 

eacTi  other.  Cleavas^e.  o,  m,  imperfect ;  o  more  distijict  tbin 
m.  iVacture  imperfect  conchoidal.  Transpan3iit...tran3iiicent. 
Lustie  vitreous,  inclmmg  to  resinouB.  8ky.blue...Terdigii». 
green.   Streak  the  same,  but  paler.  Almost  aectile.  Hsre... 

2*5.    a  =  S*88.«.8*09* 

In  the  matraas  yielda  water,  and  becomes  green,  bnt  does 
not  decrepitate.  Before  the  blowpipe  on  chaieoal  emita  tiie 
smell  of  arseoic  and  metta  into  a  bnttie  alag  containing  while 
metallic  grains.  With  soda  fields  a  bead  of  anenide  of  copper. 
Is  soluble  in  hydroehloric  acid,  nitric  acid,  and  in  aimnoniar 

Anslvsea  a  hj  Count  TroUe-Wachtmeister,  b  hj  TTfrrmaniii 


c,  d  by  J)amour : — 

a  h  e  d 

Arsenic  acid  ....  wse  sa'os  taia  aa*4a 

Phosphoric  acid  ...      3' 87  3*73  3'49  8-24 

Oxide  of  copper       .     .  37'73  3(V38  37  18  37-40 

Alumina  8"6l  lo  so        9  Cd  lo 

'Red  oxide  of  iron    .    .     3*6«  0*98        —  — 

Water   23*84  2o'01  2o'4d  2644 


Is  found  in  attached  crrstals,  rarefy  massive,  in  veins  in 
the  mines  of  Huel  MuttreU,  Huel  Gorland  and  Hnel  TJnifer 
in  Cornwall.  In  verj  small  crjrstah  at  Hermgrund  in  Hon* 
gary,  and  UUersrenth  in  Yoigtland. 

345.  TYROLTTE.  —  Kunferschaum  ;  PhiUips,  Dufioflj. 
Prismatischer  £uchlor  -  Malaehit ;  Mohs.  Knpendhanm ; 
HausmaiiTi.   Tirolit;  Haidinger* 

X^mmatic. 

m  100,  e  001,  »  110. 

Combinations,  em,  cam,  Tlie  faeef?  w  striated  |)aniilel  to 
their  interj^ectioiis  with  c.  Ch'Jivage.  c,  perfect.  Translueenl 
, . .  translucent  ou  the  edges.  Lustre,  on  c  pearly ;  on  the  other 
faces  vitreous.  Apple*green,  verdigris-green,  inclining  to  ^kt- 
blue.   Streak  the  same.   Veiy  sectiie.   In  thin  leaves  flenhk. 

H  =  10...a'0-    0  =  3020... 8*008. 

In  tlie  matrass  yields  water.  Decrepitates  violentlj  whea 
heated.  Before  the  blowpipe,  in  the  forceps,  it  becomes  black, 
and  melts  into  a  grey  globule.  On  charooal  melts,  emitti]^ 
arsenical  fumes.  Soluble  with  effervescence  in  hot  nitric  acid. 
Is  decomposed  bjr  ammonia^  leaving  a  residue  of  carbouau^  of 
lime. 

«  ..»M  •         M  . 

Ctt*As  +  CaC  +  loH,  anenic  acid  25-35,  oxide  of  capwi 
4»'t7f  water  lo-ss^  carbonate  of  lime  1103. 
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AmLyaia  of  tyrolite  from  I'alkeiiBteiu  by  t.  Kobell 
Arsenic  acid  SS*01 

Oxide  of  copper  48'8e 

Water   17'46  • 

Carbonate  of  lime  18*66 

In  attached  crystals,  renifonn  and  botryoidal 
a  drusT  surface  and  colmmiar  atruetmre; 

la  ft>imd  with  other  ores  of  copper,  at  Falkenatein  near 
Sclmatt,  and  other  places  in  the  Tyrol,  Libetlu  n  in  Hungary, 
the  copper  minea  in  the  Banat,  and  near  Saalftld  in  Thuringia. 

From  a  comparison  of  aerenil  Bpecmena  of  tirolite  and 
oricbalchite,  it  appears  that  the  colour,  which  is  blueish-green 
in  tirolite  and  y^bwish-green  in  orichalchite,  is  a  character  by 
wldcdi  the  two  minerals  may  be  distinguished. 


846.  KONICHALCITE.— Konichalcite;  Breithaopt. 

Fracture  splint^Tv . . .  f^ranular.  Transhicent  on  the  edges. 
Lustre  vitreous,  feeble.  Intermediate  between  pistachio  and 
emerald-green.  Streak  the  same.  Brittle,  n  =  4*26... 4* 75. 
o  =  4123. 


sRAb  +  sH,  where  B  is  Cu  and  Ca,  and  part  of  the  As  is 
replaced  by  ?• 

Azialysis  by  Fritssche : — 

Arsenic  acid  . 


Phosphoric  acid 
Yanailic  acid 
Oxide  of  copper 
Lime    .    .  « 
Water     »  . 


31  *55 

1'78 
31  6d 
21*76 

6*49 


In 


de  CordoTft  in  Andalusia. 


masses,  supposed  to  have  been  found  at  Hinojosa 


847.  EHLim— EbUt;  Hanamann,  Haidinger. 

CleaA'abie  h\  one  direction.  Lustre  on  the  cleavage  faces 
peaxly .  Yerdigns-gre^  Streak  the  same,  paler,  h  =  1*6 . . .  2*0. 
o  =  3*8. 

Decrepitates  when  heated. 

Cu^P  +  dH,  phosphoric  acid  84*1,  oxide  of  copper  36*8, 
waterri. 

Anah'ses  of  ehlite  <t,  h,  c  from  Ehl  by  Bergemauu,  d  from 
Ntflchne-Xagikk  by  Hermann : — 

a  6 
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Phosphoric  acid  • 
Oxide  of  copper 


a 

h 

C 

d 

24*93 

2^14 

66*74 

84*86 

erst 

9-06 

8*66 

8-99 

Ts  found  in  reniform  and  botryoidal  masses^  at  Ehl  on  the 
B1nno,  and  at  Nischiie-Tatijilssk  in  the  Ural. 

Ivupferdiaspore,  a  fibrous  mineral  from  Libethen,  iB  suppo5«ed 
by  Hermann  to  be  the  same  as  ehlite.  Wh^n  heated  it  talis  to 
powder,  and  is  dispersed,  without  decrepitating.  According  to 
E^iihn,  its  formula  is  Ca^f  -h  8H.  His  analy sia  gave,  phoi^horie 
acid  84*13,  oxide  of  copper  69'6iy  water  6*96. 


848.  LrX^''ITE.—HYdroTis  phosphate  of  copper:  Phlllipg. 
Cuirre  hydrophosphate ;  Dutreiioy.  lieiniprismati.schi  r  Dvs- 
tom-Malachit ;  Mohs.  Paeudomaiachit ;  Hausmann.  XfUxmit; 
Haidinger. 

ObU^ue.  101,100=64^28';  111,010 = 68°  64' ;  101,001  =  26°  aa*. 
a  100,  e  001,  o  on,  v  109,       ios,  /  190,  p  in, 

d  122. 

iia.  612. 

M        7eP  84' 

VC  13  26 
wc  13  26 
wa  76  34 
OO'  112  37 
fa        70  82 

Combinations.  cpqf..vaAc.d.  Cleavage,  a,  im perfect.  Frac- 
ture small  conchoidal... uneven.  Semi-transparent... tnmslu* 
cent  on  the  edges.  Liistre  vitreous,  inclining  to  adamantine. 
Green  of  yarious  shades.    Streak  Terdigris-green«  Brxt^ 

H  =  4*5... 6*0.    Q  =  4*0. ..4*4. 

Decrepitates  when  heated  quickly.  Before  the  blownipe. 
when  heated  slowlj,  turns  black  and  melts  into  a  hhnck  oesd 
oontaininff  a  globule  of  copper.  When  melted  with  an  ecrast 
volume  of  lead,  the  globule  of  copper  is  coated  bv  a  crystamna 
shell  of  phosphate  of  oxide  of  lead.  Moistened  with  hjdro- 
chloric  acid,  it  imparts  a  blue  colour  to  the  flame.  Soluble 
in  nitric  acid  and  m  ammonia. 

•      •••••  •  • 

Cu^P  -h  sCuH,  phosphoric  acid  21*2,  oxide  of  copper  70*8, 
water  8  0. 

Analyses  of  lunnite  from  Sheinbreitenbach  a  by  Aif vedaoB, 


pa 
po 

PP\ 
da' 

do 


88"  56' 

68  20 
21  iO 


117 

78 


40 
46 


11  14 
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I  mean  of  tliree  analvaes  by  Kiilmi  c  (a  =  4  4)  by  iiermauu^ 
tf^  (6  =  4*2... 4*4)  bj  lUiodiufi : — 

a         h  e  d 

Pbosphoric  acid  24  70     21  02  21  65  90*4 

Oxide  of  copper  68  2U      68*74  67'2o  70*8 

Water  6'97        8*64  8  20  8*4 

Analyses  of  luimite  £rom  Nischne-Tagilsk  g  fibrous  (a  s4'26)» 
h  compact  (g  =  4*00),  t  ciystaUine  (o  =  4  4),  all  by  Hermann, 
h  from  Hirschberg  by  Knlm : — 

g  h  i  h 

Phosphoric  acid  .  .  •  .  23*75  23*47  25*30  20*87 
Oxide  of  copper  .  •  •  •  c.8  75  67*73  68*21  71*73 
Water  7*60       8*80       6*49  7*40 

In  Binall  m  stals,  fibrous,  reniform,  botryoidal  and  compact 
masses,  disseniiii;tt( 

Is  found  at  Virneberg  near  Khemlirt^itprihach  on  the  liiiiue, 
Siebeuhitzc  not  far  from  Uof  in  Bavaria,  iiirschbcrg  in  iieusa, 
Nischne-Tagiisk  in  the  Ural. 

349.  TIEROMBOLITE.— ThromboHte;  DuIi*6aoy.  Throm- 
bolith;  Hausmann,  Haidiuger, 

Practure  conchoidal.  Opaqae.. .translucent  on  the  edges. 
Lustre  vitreous.  Dark  leek*green... emerald-green.  Streak 
emerald-green.   Brittle,   h  =  8*0... 4'0.   0  —  8'88i...s*40i. 

In  the  matrass  yields  mter  and  bbK;kens.  Before  the 
blowpipe  on  charcoal  melts  easily  into  a  black  globule,  and  is 
reduced.  With  borax  and  iron  wire  yields  tibe  reaction  of 
phosphoruB. 

Cu'P*  +  sH,  phosphoric  add  46*2,  oxide  of  copper  87*7, 
water  17*1. 

Analysia  by  flattner : — 

Phosphoric  acid  41*0 

Oxide  of  copper  89*2 

Water  iu'8 

Occurs  massive,  *with  malachite,  at  Bezbanya  in  Hungaiy. 

350.  TOEBEEITE.— Uranite  (in  part)  ;  Phillips.  Chalco- 
lite ;  Beudant.  Pyraniidaler  Euchlor-Maiacbit  \  Mohs.  Chal- 
koUth ;  Hausmann,  Haidinger. 

Pyramidal.   101,001  =  51°  25'. 
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no.  613. 


\ 


I. 


Combixiatioiia.  ct^  cx^  ee^  et,  eto^  m»  ertniy  ^mn.  demge, 
very  perfect.  Fracture  not  obaerrable.  Trsnspazent... 
translucent.  Lustre,  pearly  on  <?,  the  other  ftces  vitreous, 
inelming  to  adamantine.  Emerald-^reen,  grass-green,  some- 
liiiics  k'L'k-i^'rceu,  appl«»-giveii,  siskin-f^reen.  Strt^iLk  greeiL 
Bather  brittle.    H  =  2  0...2  0.    g  =  3  o...3  >;. 

In  the  Tnatrass  yields  water.  Before  the  l)lowpipe  on  cliar- 
coal  with  sofin  yields  a  globule  of  copper.  \Viil)  N'Ttix  in  thr 
outer  i\nu\{'  \'\\>>'s  into  a  Lrveeii  glass,  which  in  the  uiiier  iliune 
becomes  opaqiu*  and  of  a  reddish-brown  colour.  Moistened  with 
hydrochloric  acid  imparts  a  blue  colour  to  the  flame.  Sohibk 
iu  nitric  acid  and  in  ammonia.  The  nitric  aolution  is 
The  solution  in  ammonia  blue. 


••••• 


Ik 

1 

r 

61*1,  oxide  of  copper  3*4^  water  16'S. 

Analyses  of  torberite  from  Cornwall  a  bf  IL  Phillips,  t  ij 
Berselius,  e  from  Gunnislake  by  Werth^: — 


Phosplii  irir  acid 
Oxide  of  urauium 
Oxide  of  copper 
Water     •   .  . 


a 

h 

e 

«  • 

,     •  16*0 

14*34 

•  • 

.   *  eo'o 

61 '39 

60*03 

,   .  00 

8*44 

8S7 

1606 

16-33 

Is  found  in  attached  crystab,  massiTe,  and  Investing  other 
minerals,  in  veins  in  slate  and  in  granite,  at  Johann-Georgen- 
stadt,  Eibenstock  and  Schneeberg  in  Saxony,  Joachimsthal  sod 
Zinnwald  in  Bohemia»  Bodenmais  in^  Bavaria,  Beinenau  in 
Wirtemberg;  in  Cornwall  in  the  mines  of  Carharack^  Tin 
Croft  and  Huel  Butter  near  Bednith,  Tolcam  near  St.  Dsj, 
Huel  Oorland,  Huel  Unity,  Huel  Edward  in  St.  Just.  St 
Agnes,  Stenna  Gwyn  near  St.  Austle,  Gunnislake  near  Calling- 
ton  ;  in  several  places  in  the  L  iiited  States. 
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Wertber  obtained  crystalline  grains  baring  tbe  form  and 
composition  of  torberite  hj  boiling  hp  +  #'p  8H  with  a  8olu« 
tion  of  basic  acetate  of  oc^per. 

861.  AUTTJNITE.— rranite  (in  part) ;  Phillips,  Beudant. 
Pvraniidaler  Eiicfalor>Malachit ;  Mobs.  tJranit;  Haosmaimy 
I^aidinger. 

PjramidaL 

Tbe  forma  and  angles  are  supposed  to  be  the  same  as  those 
of  torberite. 

deafage.  e,  rerj  perfect.  Practure  not  observable.  Trans- 
paanent... translucent.  Iiustre,  pearly  on  c,  vitreous  inclining  to 
adamantine  on  the  other  faces.  Lenioii-yellow,  t^ulpliur-yellow, 
siskin-^reen.    Streak  sulphur-yellow.    Sectile.    H  =  1*0... 2*0. 

O  =  3  0..  .:r2. 

Tn  the  matrass  yields  water.  Before  the  blowpipe  on  char- 
conl  melts  into  a  black  p^lobule.  With  borax  In  the  outer 
ilame  forms  ,i  vellnw  g^lasa,  in  the  iimer  Hamn  a  p^recn  glass. 
The  solution  in  nitric  add  is  yellow,  in  ammonia  colourless. 

•  ••••••••  • 

CaP  +  -U'P  -f  sH,  phosphoric  acid  1€'6,  oxide  of  uranium 
es*6y  lime  6%  water  16*7. 


Analyses  of  autunite  &om  Autun  a  by  Benselius,  b  by  Laugier, 
e  by  Wertber:—^ 


0 

h 

e 

Phosplioric  acid  

,  lo-20 

14-5 

1400 

.  61-73 

65  0 

6328 

688 

46 

6'sa 

Magnesia  anil  protox.  ninngiin.  , 

0*20 

Silica  and  red  ox.  iron  .    •    •  . 

»  — . 

80 

Barvtes  , 

1-67 

1*08 

0*06 

Water  

.  16*48 

21*0 

14*80 

Is  found  in  crystals,  massive,  and  iuTOsting  other  minerals^ 
in  granite  at  St.  Bymphorien  near  Autun^  and  at  St.  Yiieux  not 
fiyr  teom  Limoges  in  Eranee. 


352.  CHILDKENITB.  —  Childrenite  ;  Beudant,  Mobs, 
Hauamann,  Haidinger. 

Prwmatic.   Uii,UiO=40^20';  101,001=32^44' j  110,100— 67'. 
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fi«     sr°  53'  ly 

sa       6ft     2  rV" 

49    56  rs 

ss"       77    19  sn 
ra       70  7 

Combinations,  nrs,  nrsa.  Cleavage.  imperfect.  Frac- 
ture uneven.  Transparent.  Lustre  vitreous,  inclining  to 
resinous.  Yellowish-whitey  yellow,  yellowish-brown.  Streak 
white,    n  s  4-6... 6*0. 

Consists,  according  to  Wojlaston,  of  idumina^  red  oxide  of 
iron,  phosphoric  acid,  and  water. 

Is  founoi  in  single  attached  crystals,  and  as  a  crystalline  coat- 
ing, on  chalybite,  pyrite,  quartz,  and  sometimes  with  apatite, 
and  in  small  distinct  crystals  on  slate  at  Crinnis  in  ComwalL 

The  angles  given  above  were  deduced  from  the  measurementa 
of  some  ver}'  good  crystals  iu  Mr.  Brooke's  collection. 

853.  EAKOXENE.  —  Eakozene  ;  Beudant.  Eakoxen; 
Mobs,  Hausmann,  Haidinger. 

Tranducent... opaque.  Lustre  pearfy,  inclining  to  metaDie. 
Yellow.   Streak  yellow.   0  =  9*336... 3*38. 

In  the  matrass  yields  water.  Before  the  blowpipe  becomes 
brown,  and  melts  into  a  bkck  ma^etic  sLig.  With  borax 
forms  an  olive-green  glass.   Soluble  in  acids. 

Analyses  of  kakoxene  from  Hrbek  by  Steinmann  and  Bichaid* 


son: — 

Phosphoric  acid                               .  17  86  20  0 

Eed  oxide  of  iron   36*32  iS'l 

Ahimina   1001  — 

Silica   8*90  n 

Lime   0 16  1*1 

l\Tn2:npsia  ,    •     .    •  —  0'9 

Water  and  hydroiiuonc  acid     •    .    .  26*96  SO'S 


In  ca])illary  crystals;  globular  and  reniform  masses  ;  earthy. 

Is  found  iu  tlie  Hrbek  mine  ut  ar  St.  Beni^cua,  and  at  Mauth 
in  Boliemia.  It  is  said  to  occur  also  at  Amberg  in  BaTana, 
and  in  several  pai  ta  ot  the  United  States. 


^  228. 
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42 
40 
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28 
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854.  WAVELLITE.— Wayellite;  PhiUipe,  Diifrenoy. 
matisches  WareUin-Haloid ;  Mobs.    WaTellit;  Hausmaniiy 
Haidinger. 

PriBmatic.  011,010= 63*^  23' j  101,001=20^34';  110,100=68°  12''6. 
a  100,  p  oil,  m  110,  n  430y  «  111,  0  811. 

f  10.  516. 


«0® 

or 

69° 

40' 

73 

14 

79 

84 

58 

85 

Ml 

60 

18 

na 

56 

8 

69 

7 

67 

54 

wT 

61 

97 

Ma 

78 

14 

98 

7 

9d 

33 

32 

Hie  fiuses  m  striated  parallel  to  their  intersections  witb  a. 

Cleavage,  m,  a,  tolerably  perfect.  Fracture  imperfect  eon- 
ehoidal.  Transparent. . .translucent.  Lustre  \itreous,  on  m 
uml  a  inclinintr  to  pearlj.  Colourless,  ,c:rev,  careen,  yellow, 
bros^  u,  blue      various  shades.    Streak  white.    Brittle,    h  = 

3*6. ..4*0.     a  =  2'3...2'4. 

In  the  matrass  yields  water,  which  sometimes  coutains 
hytlrc) fluoric  acid,  and  corrodes  the  glass.  Infusible  before  the 
blowpipe.  With  Boluidoii  of  cobalt  becomes  blue.  Soluble  in 
acids  and  in  potash  or  aoda.  With  aulphuric  add  eyokea 
hydrofluoric  acid« 

Al'F  +  isU,  phosphoric  acid  85*8,  alumina  88*0,  water  96*7* 

Analyaea  of  wavellite  a  from  Amberg,  h  from  Barnstaple  by 
Puchs,  e  from  Barnstaple  by  Berzelius,     e  &om  Freiberg  by 
ann,  fftom  Bersun  by  Hermann : — 


a 


h 

85-19 
87*90 


Fhoaph.  ac.   .   .   .  84*79 

Alumina  •    •    .    .  86*56 

Bed  ox.  iron     ,   .  —  — 

Lime   —  — 

Hydrofl.  ac.  .   .    •  —  — 

Water   98*00  98*oo 


88*40  84*06 
85*85  86*60 
1*00 


6 

88*98 
86*89 
9*69 


1*95 

0'60      —  — 

9*06  traces  traces 

96*80  27*40  97*10 


/ 
84*99 
86*89 

1*90 

1*69 
96-84 


In  acicular  radiating  crystals,  forming  hemispheres,  botiy- 

oidal  and  reuifona  masses,  havin<^  a  drusv  surface. 

Irf  iuunti  in  crevicea  in  slate  near  iiai  iistaple  in  Devonshire, 
in  irranite  at  Stennagwyn  near  St.  Austle  in  Cornwall,  near 
Newcastle,  at  Clonmei  and  near  Cork  in  Ireland,  in  the  Shuint 
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iylanda  on  the  coast  of  SeotlMid,  Crelv  w  itz,  Ivina,  Holtibkaii  in 
Bohemia.  Pnuikenbtrir  and  Lancreiis^triecris  in  SiULonv,  near 
Gies.son,  Darmatadt,  Amberg,  Kauuiok  iu  Greenlaxid,  Villa Bica 
in  the  Brazils,  Boxborough  in  PennBjlvania. 

865.  "PTSCHEnTTE.— Fischerite ;  Dufrenoy.  Pbcherit; 
HaiLsmaim,  Hmdmger. 

Transparent.  Lustre  yitreons.  Light  grass-green,  paaug 
into  olive-green  and  Terdigris-green.   h  =  6*0.    e  =  a*46. 

When  heated  yields  water  and  becomes  opaque.  With 
borax  and  salt  of  phosphorus  forms  t^laases  whieb  show  the 

colour  of  iron  ululc  tliey  are  hot,  and  tliat  of  copper  a'l  ■: 
cooling.  With  solution  of  cobalt  becomes  blue.  But  slight. ; 
acted  upon  by  hvtlrochloric  and  nitric  acids.  Compietelj  solubk 
in  sulphuric  kcid. 


APP  -f  sH,  phosphoric  acid  29  0,  alumina  41'7,  water  29'3, 
Analysis  by  Hermann  :— 


Protoxides  of  iron  and  manganese  .  .  •  1*20^ 
Phosphate  of  lime  and  gangae  ....  S'OO  * 
Water  97'SO 

Is  foun  d  in  small  six-sided  prisms,  and  in  crystalline  cruaU, 
near  Is'ischne-Tagilak  in  the  UraL 

856.  TURQUOISE.— Calaite ;  PhilHps.    Tuiqnoue;  BeiK 

dant.  Untheilbarer  Lasur-SpaLlii  Mohs.  Kallait;  Hauamann. 

Tiirkia  \  liaidmger. 

Amorphous.  Not  cleavable.  Fracture  conchoidal . .  .unerai. 
Faintly  translucent  on  the  edges.. .opaque.  Lustre  Titreoas, 
feeble.  Ajcure-blue... verdigris-green,  sometimes  pistachio  cr 
apple-green.   Streak  greenish-white.   Not  very  brittle,   b  ^ 

e*0.    O  =  S*62...30. 

In  the  matrass  yields  water,  decrepiti^s  and  grow*  bUdc. 
Infusible  before  the  blowpipe  ;  the  point  of  tlic  tianie  is  coloured 
green.  With  borax  and  salt  of  plios[)honis  forms  a  trans- 
parent j»lass  which  shows  the  colour  of  iron  while  hot,  and  that 
of  copper  when  cold.    Soluble  in  hydrochloric  add. 

Analyses  of  turquoise  a  from  JordansmilMe  by  John^  h 

Zellner,  from  Persia  (blue)  cr,  (green)  d  by  Hermann:— 


Phosphoric  acid 
Alumina 


29  o. J 
38  47 
080 
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a 

b 

d 

88  80 

8784 

5  64 

54  60 

47  45 

50^75 

1  50 

8  09 

1  48 

2*80 

1  10 

1  10 

«          •  • 

0  oU 

0  oU 

I'hospnate  ox  iime  {jcm  J 

8  41 

18*10 

1*00 

18*13 

4*86 

Ts  found  inreniform  and  botrvoidal  masses,  (lissom inated,  and 
in  |)c]j!)les,  at  Nischabur  in  Persia,  Tibet,  Jordansmulile  and 
Domsdort*  in  Silesia,  Nieski  in  Lusatia^  OelauitZy  Piaueu  and 
Beioheiibaah  in  iSaxony. 


357.  KLAPEOTHINE.— Lazulit ;  Hauy,  PhiUips.  Pris- 
matiflcher  LasiuvSpaths  Moba.  LazuUth;  Hauamaniiy  Hai- 
dinger. 

ObUqiie.    101,100 = 88^85' ;  111,010 = 50^  lO' ;  101,001  s  68^  50^ 

a  100  twm-&ee,  b  oio,  c  ooi,  d  on,  u  ois,  t  loi, 
Jf  108,  8  loi,  m  110,  p  111,  z  118,  a  lis,  6  111,  V  118, 
jr  818. 

e5  80^ 

ab  80  0 

ac  88  15 

He  58  50 

ta  80  85 

29  15 
9e        61  30 
*a'        80  15 
uu        99  30 
dir       61  25 
91  30 
pp'     100  20 
115  80 

Combinations.  hpets,  petzc,  stifvhduhidzpevq.  Fracture 
uneven.  Transparent... opaque.  Lustre  vitreous.  Blue  of 
yarious  shades.    Pleochromatic.    Streak  white.    Very  brittle. 

H  —  50. ..5*5.     O  =  30. ..3*121. 

In  the  matrass  yields  water  and  loses  its  colour.  Eetbre 
the  blovrjape  mtumeacea  but  doea  not  melt.   The  flame  ia 


188** 

0' 

tf 

58 

40 

88 

40 

tm' 

187 

5 

??' 

134 

44 

XC 

39 

40 

ZC 

60 

50 

pc 

67 

2 

mc 

m 

37 

ec 

23 

vc 

38 

57 

pe 

82 

30 

fW 

54 

45 

88^  88' 
iZ        87  88 
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<"oloured  dightly  green.  With  solution  of  cobalt  becomes  blue. 
Is  not  acted  upon  hj  acids  pfevioua  to  ignitioii.  After  ignitioii 
is  almost  entirely  diasoWed. 


sBP  +  AlP  +  eH,  where  B  is  Mg,  Fe,  Ca. 

ABalyses  of  Uapiotbine  a  from  Badelgraben  bj  Fuchs,  h, 
^>  /  of  a  SmA  blue  Yariety  from  the  Fishbach 
o  rr  811,  by  Bammelsbeig  :— 


Phosph.  ac. 
Alumina 
jVIagneeia  . 
Lime     .  • 
Protox.  iron 
Water  .  . 


a 

h 

e 

d 

e 

/ 

42*74 

42*41 

11*33 

86'6l 

29*58 

33  09 

27*62 

32*68 

9*84 

10*87 

9*00 

1119 

9*84 

10*67 

1*18 

1-48 

8*18 

0*77 

8-70 

10*80 

8*89 

8*47 

9*84 

7^ 

8*19 

8*88 

8*94 

8*81 

8*14 

8-88 

Analyses  of  lieht-eoloured  klaprothine  from  Freschniti- 
gnibeUi  e  =  8*08,  by  Bammebberg : — 

Phuapliuric  ucid  . 
Alumina  .  .  • 
lVlM«;ueflia  .  .  . 
liiine  .... 
Protoxide  of  iron 
W^ater  .... 


40*06 
36*22 
12*8n 
1*42 

rnt 

698 


47*36 

3005 
12  2U 
1*65 
1*80 
6*88 


47*78 

27*48 
12-16 
4*32 
1  91 
8*40 


Tn  tlio  analyses  which  exhibit  a  larger  pruportioD  of  .aluuima, 
tlie  alumina  contains  boine  pho&phoric  acid.  A  variahle  mecha- 
Tiical  admixture  of  silica^  0'68... 12-68  per  ceut.  i&  not  included 
in  the  analyses. 

Is  found  in  crystals,  but  more  frequently  massive,  at  Kadel* 
graben  not  far  from  Werfen,  and  Rathhausberg  in  Salzburg, 
on  the  Fischbach  Alp,  and  in  Frcschnitzgraben  not  far  from 
Krieglach  in  Stiria^  at  the  foot  of  the  Wechsel  near  Therein 
berg  in  Lower  Austria^  Tijuoo  in  Minas  Geraes  in  the 
Brasils. 


858.  ST&UVXXE.— StruTite;  Dufr^noy.  Struvit;  Hatts* 
xnann. 

Prismatic,  011,010  =  41^88';  101,001  =81'' 34';  iio,ioo=8l^». 

a  100,  b  010,  p  on,  *  101,  m  no,  n  120,  t  m.  The 
forms  a,  *,  t  are  usually,  tho  forms  m,  n  are  always  heiuihednkl 
with  inclined  faces.  Tfuj  faces  a,  m  occur  on  one  side  of  8 
^^^sne  parallel  to  a,  and  the  faces  «,  n  on  tbe  other  side. 
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jph  41  So 
pp^       96  60 

sa         5B  26 

/n^i  35 
nb        47  23 

ab       00  0 

CombmatioiiB.  &aV,  ba9n\   hpm'p^j  hpefmn,  hpsaiC^ 

hpdmiCi,  Twins.  Twin-face  a.  Cleavage.  perfect.  Frac- 
ture conchoidal.  Transparent . .  •  semi-transparent.  Lustre  vitre- 
ous. B  s  1*58.  The  optic  axes  are  in  a  plane  parallel  to  a, 
and,  when  seen  in  air  through  the  faces  ob\  make  angles  of 
99^46'  with  a  normal  to  h.  Colourless,  yellow,  brown.  Streak 
white.  H  =  i'S...8*o.  G  =  1*66.. .1*75.  FTroelectric,  the 
analogous  pole  being  at  the  end  on  which  the  hemihedral  face 
a  occurs;  the  antUogous  pole  at  the  opposite  end  of  the 
crvstal. 

In  the  matrass  yields  water  and  uminonia.  Before  tlie  blow- 
pipe  melts  into  a  colourless  glass  which  becomes  opaque  on 
cooling.  \  crj  slightly  soluble  in  water,  boiuble  in  hydro- 
cbloiic  acid. 

Mcr'P  +  NH*  +  I3lt,  phosphoric  acid  28  9,  magnesia  lO  T, 
nTiiin<  0  9,  water  47  5.  Part  of  the  magnesia  is  sometimed 
replaced  by  protoxide  of  iron. 

StruTite  was  found  in  crystals  in  1845,  in  digging  the  foun- 
dations  of  the  new  church  of  St.  ISicholas  at  Hamburgh,  where 

it  had  evidently  been  produced  by  the  decomposition  of  aiuiiuil 
matter;  also  in  guano  from  the  coast  of  Africa  (guanite).  It 
is  de|)<  i-itctl  as  a  i^^rauular  precipitate  from  neutral  or  alkaline 
solulions  contammg  phosphoric  acid,  ammonia  and  magnesia. 

359.  PLOMBGOMIVIE.  — Plombrromme;  PhiUips.  Plomb 
hydro-alumiueuxj  liauy.  iiieigummij  Mobs,  Hausmonn,  Hai- 
dinger. 

Beniform,  botryoidal.  Fracture  conchoidal.  Translucent. 
IiOBtre  resinous,  inclining  to  yitreous.  Yellow,  brown.  Streak 
white.   H  =  6.   G  =  4*88...6*4ai. 

In  the  matrass  decrepitates  and  yields  water.  Before  the 
blowpipe  or  charcoal  melts  with  intumescence.  With  soda 
vield9  lead.    With  nitrate  of  cobalt  becomes  blue.   Soluble  in 

coiiceuLiaLcil  luLnc  acid. 

Analyses  of  plombgomme  a  ftom  Huelgdet  by  Damour,  h 
firom  Beaujeu  by  BuMnoy : — 


ta 

tp 
th 

is 
tm 


67''  ou' 

22  10 

46  9 

43  61 

29  10 

122  60 

86  4 
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Phosphate  of  oxide  of  lead  ....  —  7'7d 

Phosphoric  acid   8  06  — 

OAiJeoflead   3.vio  97  si 

iMuinina   3433  34*23 

lied  oxide  of  iron   o*20  — 

Lime   0*80  — 

Chloride  of  lead   2*27  — 

Sulphuric  acid   o  so  si  211 

Water   18'70  I613 


So  found  in  tbe  lead  minefi  of  Huelgoet  near  PouBaonen  m 

Brctugnc  and  at  la  Nussiere  near  Beaujeu  in  France. 


360.  ANaLESTTE.— Sulphate  of  lead  ;  ThiUips.  Plomb 
8iilphat<5;  Hauy.  Prismatischer  Blei-Barytj  Moba.  Bleint- 
riol;  Hauamann.   Angleait;  Haidiuger. 

Prismatic.  on,oio=:8i^8i';  loi^ooiaaa^itf';  iiOyiooassi^'^i^ 


a  100, 

h  430,  It 
i  412. 


b    010,    C    001,    d    012,  / 

210,  z  111,  r  112,  d  lid. 


he 

f/ 

98^ 

48' 

ca 

90 

0 

67 

47 

ab 

V)0 

0 

80 

18 

dd' 

78 

4  a 

128 

54 

44 

40 

/■a 

liJ 

28 

00 

104 

31 

rb 

00 

21 

76 

22 

rc 

46 

16 

nn 

116 

6 

da 

78 

10 

riG.  618. 


014,  0  101^  m  ii(\ 
t    211,  ^   212,  p 


Oh 

74^ 

u 

Oe 

19 

88 

jpa 

67 

81 

ph 

41 

1 

pe 

54 

18 

46 

3 

^b 

63 

19 

yc 

66 

61 

ta 

88 

40 

a 

68 

SO 

u 

ri 

88 

88 

1 

Ch 

78 

88 

78 

7 
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CombiiuitioM.  md,MJS,o.c,hf  zodemJ^  zpdc^  noy}ixc.B,hj  (omzd^ 
toymsdcy  zoyrM,  Cleavage,  m,  c,  both  impeifiect ;  a,  traoeB. 
Fracture  conchoidal.  Transparent... translucent.  Lustjje  ada- 
mantine, iiicliaiiig  to  resinous  or  vitreous,  r  =  1025.  Colour- 
less, yeUowish,  grey,  brown,  blue,  green.   Streak  white,  iirittle. 

n  =  30.     G  =  6-26...  «*30. 

Decrepitate.-^  wlifii  lieated.  Before  the  blowpipe  on  charcoal 
in  the  outer  flnmc  hk  Its  into  a  clear  bead,  ^vhicll  becomes  milk- 
white  on  cooling  ;  m  the  inner  tianie  is  reduced.  With  soda 
and  sihea  pelds  the  reaction  of  sulphur.  JSlightly  soluble  in. 
nitric  acid.   lu  powder  ia  completely  soluble  in  potash. 

•     •  •  • 

FbS,  sulphime  add  86*80,  oxide  of  lead  78*ei. 

Analyses  of  augleaite  a  from  Angleseai  b  from  Wanlockhead 
hj  Klaprothy  e  from  Zellerfeld  by  Stromeyer : — 


a 

h 

e 

86-75 

86*09 

70-60 

78*47 

Hydiate  of  ox.  iron    •  , 

0*09 

Oxide  of  manganese   .  < 

0*07 

0'61 

8*86 

0*18 

It  sometimes  contains  a  small  quantity  of  silver. 

In  attached  ciystals  and  roassiye,  pseudomorphons  after 

galena ;  in  yeins  of  lead  and  silver  ores  with  galena,  copper 
pyrites,  brown  ii-on  ore.  It  is  evidently  produced  bj  liiu 
Qicconi position  of  ^^ilciia. 

Is  found  at  Wtiltiicb,  Sehapbach  and  Badenweiler  in  Haden, 
3Iu&eu  and  Littleld  ia  8iei;e  ik  raniowitz  in  ISilesia,  Clausthal 
and  Zellerfeld  in  the  Harz,  iiakowina,  Linares  in  iSpain,  liere- 
sowsk  in  Siberia,  Southampton  in  ^lassachusetts,  the  lead  mines 
of  Missouri,  Paris  mine  in  Anglesea,  Yelenoweth  near  St.  Ives 
in  Ck>mwall9  Wanlockhead  and  Lead  Hills  in  Scotland. 

861.  CELESTINE.— Celestine  ;  Phillips.  Strontiane  sul- 
fntei ;  Hany.  Prismatoidischer  Hal-Baryt ;  Mohs.  Cdlestin ; 
IJauamann,  Haidinger. 

Prismatic,  oii^oio  =     19' ^  101,001=68^4';  110,100=68^1'. 

m  ICO,  b  010,  c  001,  e  084,  d  018,  g  oi3,  /  ou, 
a    toi,  i   10s,  {   1 0 18,  m   110,  n  810,  m  111,  /  lis, 

^    114,  y  818,  ^   818,  X  ^  ^   '^^>  ^  *^** 
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be 
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o' 
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«^ 
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0 
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66 

43 

ec 
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67 
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38 

26 

48 
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54 
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44 
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33 

66 
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43 
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34 
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69 

16 

¥ 

Ic 

67 

2d 

w  WW 

ZZ 

128 

44 

41 

38 
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28 

69 

27 
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71 

84 

IV 

44 

44 

68 

17 

64 

89 

oc 

62 

4 

84 

47 

40 

7 

od 

104 

8 

qa 

78 

89 

X* 

76 

60 

ia 

88 

9 

qb 

68 

89 

68 

86 

■  y 

n 

46 

16 

qe 

87 

81 

wa 

88 

41 

wb 

ite 

60 
69 

0 
88 

riG. 

520. 

xa 

68 

49 

Conibiiuitions.  omx.d.z,  ox,d.c,  odh^  ocd.m,  ocmzd..f.i.f^.hjc.h 
oynizdh'.  The  faces  a  iisiially  rougli ;  o  sometimes  :5tri^tvii 
parallel  to  their  intersections  with  z  and  m  ;  the  faces  h  stri- 
ated parallel  to  their  interaectioiia  with  m.  Cleavaije.  verj 
perfect;  m,  less  easily  obtained,  often  interruj)ted  In  inieture; 
a,  yet  less  distinct ;  />,  traces.  Fracture  imperfect  conelu^idal. 
Transparent. .  .tnmslucent.  Lustre  vitreous,  inclining  to  peariy 
on  the  surfaces  of  perfect  cleavnnr(..  Colourless,  white,  fgp^ 
blae,  flesh-red.    Brittle,    h  =  ro  .  a  .T.    o  =  3*86. ..4"«k 

Decrepitates  when  heated.  Before  the  biowp^  on  chaii^|j^ 
melts  without  difficulty  in  the  outer  flame  into  a  wkte  flli^alme 
beady  which,  in  the  inner  flame,  spreads  upon  tlie  cliarcoal  aod 
forms  a  hepar.  When  this  hepar  is  dissidifed^iu  h^)|H||hloar 
add,  evaporated  to  dryness  and  plaeed  eA#ftrip  of 
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mois^ned  with  alcoliol,  when  ipiited  it  bnrnp  with  a  red 
flame.  AV'ith  borax  fuses  with  ellervesceiice  mto  a  clear  glass, 
which  becomes  yellow  or  brown  on  cooling.  With  soda  sinks 
into  the  eliarcoal  and  forms  a  hepar.  Insoluble  in  hydro- 
chloric acid.  Phosphoresces  whea  thrown  ia  powder  on  a  hot 
iron. 

Sr  is,  sulphuric  acid  43  65,  strontian  66  36. 

Analyses  of  celestine  a  from  Girgenti,  h  from  Siiiitcl  near 
Miinder,  c  (Hbrous)  from  Dornburg,  aU  by  btrumeyer,  d  from 
Poruburg  by  Madrell,  e  from  near  Brunswick  by  Leouhardt^ 
f  ixom  i'assathal  by  Brandes : — 


a 

h 

c 

i  0 

/ 

Salphnric  acid 

48'Oe 

48*74 

48*06 

48-76       41*88 1 

9216 

Htiontian  .   »  . 

5d-86 

65*16 

66*87 

64-78       68*80  J 

Baxytes    .   .  . 

0*86 

0ulpli.  bar. 

1*87 

liinio   •    •   .  • 

0*81 

1*48  1*J8 

Alnmma 

0-05 

lied  ox.  iron  . 

0-08 

0-04 

003 

—           188  . 

0*50 

Carbou.  liuio  . 

009 

O'OS 

010 

1-83 

kSilica  .... 

(not  decomp.  0*94) 

1-00 

Water  .... 

018 

006 

Oil 

—  0*49 

1b  fonnd  in  ayBtals,  and  in  fibrouB  and  compact  masBes,  in 
the  sulphur  mines  at  Girgenti,  Mazzara  and  Cataldo  in  Sicily, 
in  sulphur  at  St.  Beat  in  France ;  in  limestone  at  Herrengrund 

in  Hungary,  Strontian  Island  iu  Lake  Erie,  Dornburg  near 
Jena,  near  Bristol;  in  metallic  veins  at  Scharfenberg  near 
Meissen,  and  at  Leogang  in  Salzburg  ;  at  Montecchio  Ma^ore 
in  aniv'^^daloid ;  at  Bex  in  Switzerland,  Conil  in  Spain,  Calton 
Jlill  near  Edinburgh  ;  in  the  interior  of  fossil  bivalves  iu  the 
oolitic  formation  of  the  Weser. 


liAliYTE.— Barytes  ;  Phillips.  Baryte  sulfatec  ;  ILiuy. 
Prismatischer  llal-Baryt^  Mohs.  Baryt^  Kausmann,  llai- 
dixLger. 

Prismatic.  011,010=81^48''4;  101,001s68^48';  110,100ss60^6(/. 

a    100,  h   010,  e  ooi,  u  on,  d  018,  y  oia,  I  014, 

^  016y  iC  016,  O  101,  f  108,  m  110,  n  810,  If  880, 
X  180,  »  111,  r  118,  /  118,  q  114^  P  116,  k  118,  y  818, 
S    818,  fJi   814,  7  188. 
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FIG.  623. 


Conibiiuitions.  mc..aM.r}.h,o.y.Zf  md..e.o.y,  od..a.z.m.^xJh 
mcd,MM.s.y.z,Uy  oedema,  boud..zmx^  o€tdc.Mf,v,g.a^  omdca.^js.- 
f,h*g.    Cleayage.  perfect,  c  usuallj  more  readily  ohtameb 

tban  m;  a,  fess  perfect;  b,  still  less  perfect;  »f  tneai. 
Fracture  conchoidiily  seldom  observable,  TraiiqMirent..»taini- 
lucent.  Lustre  yiiareous,  inclining  to  xesinoiia.  b  =  i*8ii8, 
1*6859,  Colourless,  white,  gxe^,  blue^  yeOow,  red.  Btrak 
white.   Brittle.   h  =  8*0.. .8*6.   e  as  4*86... 4*68. 

Decxepitates.when  heated.  Before  the  blonnpipe  in  the  iiiMr 
flame  is  reduced  to  sulphuret  of  baryum,  and  beoomes 
imparting  a  jellowish-greea  colour  to  the  flame.  With  hem 
melts  into  a  clear  glMS  which  becomes  yellow  or  brown  00 
cooling.  With  soda  forms  a  liepar,  and  sinks  into  the  ehai\x-wil 
With  8oda  and  .silica  yieidii  a  jeliow  or  brown  bead.  TnnAlubk 
in  hj  diuchloric  acid. 

BaS,  sulphuric  add  84*87,  bazytes  66*68,  Flsrt  of  ih»  ha- 
lytea  is  sometimes  replaced  by  strontian. 

Analyses  of  baiyte  a  trom  Ereiberg  by  Klaproth,  h 


Digitized  by  Google 


Xutfield  hj  Stromejrer,  e  a  ooloorleBs  dyBtal,  e  »  4*4864,  from 
Silbach,  d  in  browmah-yellow  crystals,  a  =  4*488,  from  G^drsing, 
both  by  Sammelsberg,  e  maiikyr  from  Wiesbaden  bj  Ememtiai 
/cotnpaoi  from  Chiuiiiiaf  bj  Joxdaa:— 

a       6  1^  ^ 

barytee    *    .    97'60    99*88    99*4    88*48    89*47  86*00 


Sulphate  strontioii 
Bed  OS*  iron 
Sulph«  lime  •  • 


Water 


0-88  —  0*8  16*18  1*88  6*75 

—  0*08  —  —  0*99  — 

—  —  —  0-89  —  — 
0-80  —  —  0*88  8*15  «*75 
0*70  0*07  —  —  0*08  0*38 


In  eryMSf  fibronSy  compact  and  earthy  masBOB;  pseudo* 
morpbous  after  witberite  and  barytocalcite ;  forming  toe  sub- 
stance of  ammonites,  belemnites,  fo6bil  wood ;  in  beds  and  veins 
in  various  tbnnalions. 

lis  found  at  Silbach  in  Westphalia,  at  Clausthal,  Zellerfeld 
and  other  places  in  the  Harz,  Freiberg,  Marienberg  in  Saxony, 
Przibram,  Mies,  Toplitz,  Teschen  and  the  Gilt  berg  in  Bohemia, 
Krt'uinitz  and  Felsobanya  in  Hungary,  Kapnik  in  Tnuisyl- 
vaiiia,  Champeix  and  Puy  do  la  Courtiide  in  Auvergne,  and 
near  Nantes  in  France,  Wiesloch  and  Wittichen  in  Baden, 
3ieber  in  Hessia^  Dul'ton  in  Cumberland,  Nutfield  in  Surrey, 
in  Staffordshire  and  Derbyshire,  the  Tyrol,  Stiria,  Carinthia, 
IBologna.  Hepatite  is  a  yariety  of  baryte  from  KongBberg  in 
Norway,  and  Andraram  in  Schonen,  containing  a  smalTqnantity 
off  earbonaeeona  matter. 


868.  EABSTENTTR— Anhydrite;  FhiUipa.  Ghanx  an- 
b^dro  aol&tde ;  Hauy.  FritmatiacbeB  EuUaa-Haloid ;  Moba. 
^arst^t  i  Kaiifflfnann,  Haidinger. 

Briamatic.  oii,oi0848^i/;  ioi,ooi844^86'^  ilo,ioos£48^  18'. 
a   100,  b  010,  c  001,  8   101,  m  no,  o  in,  n  118, 

f  118. 
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Combinations,  abc,  ahem,  ahconf,  dbatwv  f.  h,  rouirii ;  ibe 
other  faces  siiiootli  Cleavage,  a,  very  pertect ;  i,  le^s  per- 
fect, yet  easily  obtamed.  Fracture  imperleet  cunehoidaL 
Transparent. ..tranfllucent.  Lustre  Titreous,  on  the  most  per- 
fect cleavages  pearly.  The  optic  axes  are  in  a  plane  parallel  to 
the  face  c,  and  make  angles  of  21^  46^  with  a  nonnal  to  The 
indices  of  re&action  of  light  in  planes  parallel  to  ft,  snd 
polarised  in  those  planes  xespecfeiTely,  are  l'S7l,  I'sre,  1*S14. 
Colourless,  white^  inelining  to  grey,  yellow,  red,  blue.  Stresk 
greyish-white.    Brittle,   h  »  8'0...a*6.   G  s=  S'S6...S'06. 

Before  the  blowpipe  melts  with  difficulty  into  a  white 
enamel ;  on  charooal  m  the  inner  flame  yields  a  hepar.  With 
borax  dissolves  into  a  clear  glass  which  is  yellow  when  cold. 
With  iluor  melts  easily  into  a  clear  bead.  With  soda  forms  a 
hepar.  Is  very  slightly  soluble  in  water  aud  iu  hydrochloric 
acid. 

■      •  •  • 

CaJS,   sulphuric  acid  68'8i2,  lime  41*18. 


Analyses  of  kaistenite  a  from  Suls  by  Kl^iroth,  h  fi 
Ihlefeld,  c,  d  from  Yulpino  by  Stromeyer,  e  from  Sideben 
y.  Bose:— 


a 

h 

e 

d 

e 

Sulphuric  acid  •    •    •  . 

6078 

55-80 

66*78 

68*01 

4306 

40- (57 

41*51 

41*70 

41-4S 

B^'d  oxide  of  iron  .    •  . 

0*10 

0*26 

0*03 

OSS 

0-23 

0*26 

0*0^ 

2*91 

0*94 

007 

07i 

Carbon,  acid  and  bitumen 

0*13 

In  attached  crystals ;  fibrous  aiid  contorted 
and  veins  \\ith  metallic  sulphides,  and  in  the  clay  whkh 
accompanies  rock  salt  and  gypsum. 

Is  found  at  Aussee  in  Styria,  Hall  in  the  Tyrol,  llallein  m 
Salzhur«x,  Berehte»|^aden,  Isehel,  at  Bex  and  Val  Canana  in 
Switzerland,  Vic  in  Lorraine,  Pesey  in  Savoy,  Vulpino  in 
Itahr,  Osterode  and  Eisleben,  Segeberg,  Liineberg,  Tiede,  Suls, 
in  the  salt  mines  of  Wieliczka  and  Bochnia,  Lockport  in  New 
York.  In  reins  with  metallic  sulphides  at  Biechdsdorf^  1m* 
terbeig  iu  the  Harz,  Kapnikj  Bleiberg,  Fahlun. 


864.  TrLAUBERITE.— Glanberite;  Phinips,  Hany.  lit^ 
miprisuiaiidches  Brithyii-Salz ;  Mohs.  Brou^martini  iiaua- 
mann.    Qlaubeht,  Haidinger. 

Oblique.   101,100  =  37°  23';  111,010  =  68°  lo' ;  101,001  =  30°  tt\ 

a  100^  e  001,  i  »i,  m  soS,  m   no,  «  in,  is 

ft 

Digitized  by  Google 


TKEKjL&PIIE.  533 

e  diT,  V  113,  8di.  «  truncates  the  edge /c;  r«  ;r  truncate 
the  edge  nufm 

me  76^  46' 
«e      91  8 

nc     119  8 

Ve        155  31 
FIG.  586. 
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Combinations,  es,  cam,  esma^  afnema.  The  faceB  o,  t  stri- 
ated parallel  to  their  intersections  with  each  other.  GleaYage. 

perfect;  ffi^  traces.  Eractnre  conchoidal... uneven.  Semi- 
transparent... translacent.  Lustre  vitreonsy  on  the  deavages 
indining  to  pearly,  on  the  soffiice  of  fracture  inclining  to 
resinous.  At  the  ordinary  temperature  of  the  atmosphere  the 
optic  axes  for  violet  light  coincide,  the  axes  for  the  other  rays 
bein^r  double.  Colourless,  greyish- white,  yellowish-white,  red. 
Stronk  white.  Brittle,  n  =  2*6... 3'0.  o  =  2-7... 2*8.  Taste 
slightly  saline  and  .'u^tringent. 

Decrepitates  when  heated.  Before  the  blowpipe  on  charcoal, 
in  the  inner  flame,  melts  into  an  alk  iliiie  hepatic  bead.  Par- 
tially soluble  in  water,  leaving  a  rrsiduo  of  sulphate  of  lime. 
^Vhen  exposed  to  moist  air  becomes  covered  with  an  opaque 
white  crust. 

KaS  +  GaS|  sulphuric  acid  S7'SQ,  soda  aa  a^,  lime  20'io. 

Analyses  of  glauberite  from  YiHarubia  a  by  Brongniart,  h  from 
Vic  by  Dufirenoy,  c  from  Berchtesgaden  by  v.  Kobell  :— 

ah  e 

Sulphate  of  soda  •    ...  61  48'60  48*6 

Sulphate  of  lime  ....  40  46*60  61*0 

Chloride  of  sodium  ...  —  1*20  — 

Clay   —  27  — 

lb  found  in  eryntals  and  reniforin  masses,  imbedded  in  rock 
-tilt,  at  ViUarubia  near  Ocana  in  Spain,  Vic  in  Lorraine,  Bereh- 
lerigatltm  in  Bavaria,  Atacama,  Chile.  It  is  said  to  have  been 
found  abo  at  Miilliugeu  in  Switzerland. 

865.  THENABDITE.— Thenardite;   Phillips,  Beudant. 
Thenardit ;  Hohs»  Hansmann,  Haidinger. 

A  a  3 
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Prismatic.  011,010=40'' m'j  101,001=28^  60'j  110,100= a^40'-6. 
a  100,  c  001  cleavage,  m  lio,  r  ill,  #  113. 
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Ccniil  inations.    rOy  rm^  rcm^  amrs.     Cleavage,    c,  porfeo: 
w,  imperfect.     Fracture  conchoidal.     Transparent... tranaiu- 
cent.    Lustre  vitreouB.    Ck)lourless,  white.    H  =  8*6.    o  = 

8*67... 2*73. 

Imparts  a  bright  yellow  colour  to  the  blowpipe  flame.  On 
charcoal  melts  into  an  alkalixie  hepar.  Soluble  iii  water. 
Attracts  moistore  from  the  air  and  becomea  ooTered  witih  a 
white  powder, 

•  ••• 

NaS,  •ulphuric  add  60*36,  soda  6r66. 
Analysia  bj  Casaseea:— 

Sulphate  of  soda  99*78 

Carbonate  of  soda  0  22 

Is  foiiiul  iii  crystals  in  the  brine  springs  at  Salinas  d'Espar- 
tinas  ^\(^{  far  from  Madrid.  A  concentrated  solution  of  sulphati: 
of  soda  affords  crystals  of  thenardite  at  .^3°  c. 

Seleuiate  of  soda  and  sulphate  and  .seleniate  of  oxide  ci' 
silver  are  isomorphous  with  tliemtrdite.  lu  tseleniate  of  sod::. 
XaSo,  kcUmhc  acid  67*26,  soda  ;32*74,  r?-' =  i5°  3?^',  r'r"  =  4^ 
In  sidphate  of  oxide  of  silver,  Ags,  sulphuric  acid  26*e5,  oiidr 
of  silver  74*36,  rr  =z  48^40',  r'r"  =  126'' li'.  In  seleniate  c: 
oxide  of  silver,  Agd«^  selenic  acid  66*44^  oiside  of  silver  a4'«<w 
rK  =  44^18',  r'f^  =  188*^80'. 


366.  GLASEEITE.— Sulphate  of  potaah ;  Phillips.  

Bulfiitee ;  Hauj.  FrismatischeB  Pikrochjlin-Sals ;  Moha.  Gls- 
sent;  Hausmaim.   Arcanit;  Haidinger. 

Pnamatic.  011,010 = 87°8</ ;  101,001  —  86^44' ;  110,100 = mPu' 

a  100,  b  010,  e  ooi,  e  018,  u   loi,  •  801,  m  U' 
/  810,  o  111,  9  118.  e  tnmcatM  the  edge  j/. 

I 
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ConibinatiaDs.  eam^  caim/o^  ocaumiPf  oeaumfov,  Twin8. 
Twiii-&ce  m.  Qearage.  imperfect;  a,  still  more  im* 
perfect.  Eractnre  conchoidiil...i]iieTeii.  GlhwD8parent.««tniiu- 
luoent.  Lustre  vitreous.  Odourless,  wlute^  y^widi  or 
gre^nsh.   Streak  white.  Bather  brittle,   h  s=  9*6. ..S'O.   b  = 

8*689... r709. 

I>ecrepitate8  when  heated.  Before  the  blowpipe  on  charcoal 
in  powder  fuses  readily  into  an  Jilkaliae  hepar.  Soluble  in 
10  ^arU  uf  water  at  12°  o,  and  in  3     ^urta  at  loo^  c. 

•  ••• 

KS,  sulplmric  acid  40-90^  potaeh  6410. 

Is  found  on  Yetsuviaii  lavad  and  in  solution  in  some  springs. 

Sulphate  of  potash  is  dimorphous.    It  has        riG.  528. 
been  n]>served  by  Mitsch(»rlich  in  crystals 
bek)ii«;iiig    ii)   the    rhoinbobedral  system. 
O    111,  r    100.    ro  =       0',  rr  =  91*^  le'. 

Sulphate  of  potash,  seleniate  of  potash, 
chromate  of  potash,  mauganate  of  potash, 
and  mascagnine,  are  isomorphoua.  In  chrom- 
ate of  potash,  Kcr,  chromic  acid  52*46,  potash 
47*54, 9t/  =  111°  mml  =  89°  66^.  In  fieleniate  of  potash,  kso, 
sdeiiic  add  67*46,  potash  49*64,  ei/  ==  lll^  48''8,  mS  =:  69^  85'. 
Twin  crystals  of  chromate  and  seleniate  of  pofcash  occur  simihir 
to  those  of  sulphate  of  potash.  In  mangtmate  of  potash,  ±itn^ 
manganic  add  89*24,  potarii  47*76.  wf  =  118^  o',  mm  =  58°  49'*5. 


867.  MABCAONINR Sulnhate  of  ammonia;  Phillips. 
Ammoniaque  sufiit^e ;  Hauj.   frismatiscfaea  Ammoniak-SaLs ; 

Mohs.    ^^lascagnin ;  Hausmann,  Haidinger. 

Prismatic.  011,010  sa  87^40^ ;  101,001  =  86°10' ;  110,100 = 60*^84'. 
0  100|  i  010,  e  001,  U   101,  V   901,  91   110,  /  810,  O  111. 
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5am«y  omnoy  cwMfv/Si.  ClesvBge.  a,  per- 
fect; 5,  imperfect;  traces.  Kttctuie  imperfect  condioidaL 
Transparent... translucent.  Lustre  Titreoiu.  Colourleee, white, 
grey,  jellow.   Streak  white.    SectQe,    a  =  S'0...s*6.   e « 

1*68 . . .  1*78.    Taate  pungent  and  bitter. 

ITH^OS,  sulphuric  acid  80*58,  oxide  of  ammonium  88*41. 

In  the  matrass  yields  water,  with  potash  emits  a  smell  of 
ammonia.  Is  completely  volatilized  before  the  blowpipe.  Is 
soluble  in  two  parts  of  cold,  and  in  one  of  boiling  wator. 

It  is  a  Tolcanic  product,  and  occurs  in  cryBtala,  stalactites, 
and  investing  other  minerals,  on  Yesurius,  .£tna,  the  Scd&taa 
of  PosKuolo,  in  the  lipari  idands,  in  the  water  of  the  Lagunes 
of  Tuscany.  It  is  formed  in  coal  mines  at  Aubin  in  ATejimi, 
aiid  Bradley  in  Staffordshire. 


iiiiJliOUS  SULPHATES. 


3GS.  GrTPSITM.— Gypsum ;  Philli]^^.  Chaux  PulfattV : 
Hauy.  Prismatoidisches  Euklas-Haloid  i  Molis,  Gjps;  iLuu- 
mann,  Haidinger. 

ObUq[Ue.    101,100  =  62°  16';  111,010 = 71^  6l';  101,001  =  2a^  Ifi'. 


a  100,  h  010, 
f?t  110,  ^  120,  k 
U   Idd,  W  Il8. 


V  oil,  t  101,  d  101  t\^in-face,  €  \y% 
lao,  I  111,  y  131,  u  ill,  m  181,  «  ill, 
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no.  681. 


FIO.  680. 


■ 


An  mcrease  of  temperature  of  loo'^  0,  in- 
creasM  mb  6^*4,  Im  4'*8,  and  diminiBhes  da  f'4, 
Combinationfl.   hnb.n,  eimkhM^  ehmnb,  eUmhy 

elnus9mhkh.  The  faces  m,  h  striated  parallel 
to  their  iniersections  with  each  other;  n  fre- 
queutiy  rough.  Twins.  1.  TwLii-face  a  (fig. 
532).  2.  Twin- face  d  (fig.  o33).  Tlie  t'aces  e 
in  this  twiu  are  frequently  convex,  producing 
lenticular  forms.  Cleavage,  h,  very  perfect 
find  easily  obtained ;  imperfect,  fibrous;  a, 
imperfect,  eonchoidal.  Fracture  seldom  observable,  flat  con- 
cboidal .  Tran  sparent . .  .translucent.  Lustre  vitreous ;  pearly. 
B  =  1'686 . . .  1  '53e.  The  rings  surrounding  the  optic  axes  are  dis- 
similar.  At  9*4^  c  the  optic  axes  lie  in  a  plane  parallel  to  d. 
One  of  them,  the  rings  of  which  have  dull  colours,  makes  an 
angle  of  6^46'  with  a  normal  to  a,  and  of  66^ so'  with  a  normal 
to  d.  The  other,  with  brighter  coloured  rings,  makes  an  angle 
of  68^  vi  with  a  normal  to  a,  and  of  88^68'  with  a  normal  to  e. 
At  about  80^  0  the  optic  axes  coincide  in  a  line  making  an  angle 
of  87°  88'  with  a  normal  to  0,  and,  on  a  further  increase  of 
temperature  they  again  separate  in  a  plane  perpendicular  to  h. 
Colourless,  red,  yellow,  blue,  grey.  Streak  white.  SectDe. 
Ilexible  in  thin  plates  round  a  line  parallel  to  the  edge  ih, 
ji  =s  1*6... 2*0.    Leaat  on     greatest  on  ^.    G  =  2  j2a...2  33. 

A  a  5 
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In  the  matrass  yields  water.  Ecfure  the  blowpipe  hecomes 
opaque  and  white,  and  melts  into  a  white  alkaline  enamel :  on 
charcoal  in  tlir  inner  flaine  yields  a  hepar.  With  fluor  meltj> 
into  a  cU  iir  Ik  ad  which  bectmies  opaque  when  cold.  One  part 
is  soluble  in  460  parts  of  water.  Is  hardly  more  soluble  in 
acids.  Is  completely  decomposed  in  a  boiling  solution  of  car- 
bonate of  potash.  When  exposed  to  a  temperature  of  between 
138°  c  and  150°  c,  the  water  escapes  and  it  becomes  friable. 
Mixed  with  water  in  this  state  it  combines  with  the  water, 
becomes  hot,  and  grows  hard.  Exposed  to  a  higher  tempea- 
ture  it  becomes  incapable  of  combining  with  water. 

•    •  •  •  • 

C»S  +  sH,  sulphuric  add  4»'Slf  lime  3S'6e,  water  80*93. 


Analyses  of  gypsmn  a  by 

BucLuiz,  6, 

c  by  V.  B( 

Me: — 

a 

h 

e 

44-16 

44-86 

88*68 

88*75 

Water  

81*00 

81*00 

In  attached  and  imhedded  cr^^stals  ;  globular,  cjaniiTar,  fibrou* 
and  compact  masses  ;  pulverulent.  In  beds  in  the  new  red  s:md- 
stone,  and  occasionally  in  older  rocks ;  in  imbedded  masses 
and  groups  of  crystals  in  clay ;  in  sulphur  with  celestine ;  iri 
salt  mines ;  in  the  rubbish  of  deserted  mines ;  in  the  day  bed.^ 
of  the  brown  coal  of  some  districts;  pseudomorphoua  after 
karstenite  and  salt;  in  fossil  shells;  in  peat  bog9-  Some 
yarieties  apf)ear  to  have  been  recently  crjstaUised. 

Is  founa  in  ciystala  at  KleinscUeppenrtedt  and  Tiede  neir 
Brunswick,  Ghrossalmerode  in  Hessia,  Waltershaoaen  in  Tha> 
lingia,  in  the  salt  mines  in  the  Tyrol^  Salaburg,  the  SalxksB- 
mergut,  Bex  in  Switzerland,  Montmartre  near  Paris,  Shotorar 
Hill  near  Oxford,  in  the  sidphur  mine  of  Girgenti  in  Sicilj, 
on  the  Irtiscli  in  Siberia,  near  09ana  in  Spain ;  in  vein^  of 
ore  at  Wollacli,  Leogang,  Schemnitz.  Fibii>us  and  compii^: 
varieties  are  found  at  Jena,  near  Mansfeid,  Wemigr  nxie. 
Ileilbronn,  Stuttgard,  between  Nordhausen  and  the  llarx. 
Luneburg,  Sei^eberg,  near  Yolterra  in  Tuscany,  in  the  ne^ 
red  sandstone  tbrmation  in  York-hii-o.  Cheshire,  DerhTshire. 
Nottinghanislnre,  Devonshire,  <fec.,  near  Moffat  and  at  Whitr 
tader  in  Scotland,  in  various  parts  of  the  United  Statea. 

Seleniate  of  lime,  6a  se  +  2H,  and  sulphate  of  protoxids  ot 
iron  with  two  equivalents  of  water,  m  +  SB,  are  momat- 
j^ous  with  gypsum. 

869.  POLYHALITB.  —  Polyhalite  ;  Phillips,  Beudji^t 
Prismatisches  Brithyn-Salz  j  Mobs.  Poly  baiit,  iLioaiiuiu^ 
Haidinger. 
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Pnamatic. 

a  100,  c  001,  m  no. 

ac  wfi  (/ 

me  00  0 

ma  67  30 

mn/  66  0 

Conibiiiations.    acm.    Cleavage,    wi,  imper-  1 
feet.    Fnicture  iinoven.    Translucent.    Lustre  ^l^\y^ 
va^y,  in  the  fibrous  varieties  silky.    IRed  of 
various  shades.     Streak  white.     "Rather  brittle.     H  =  3*6. 
O  —  2*73... 2*78.    Taste  bitter  and  saliue,  feeble. 

In  the  matrass  pclds  water.  Before  the  blowpipe  on 
charcoal  melts  readily  into  an  opaque  reddish  bead,  which,  on 
cooling,  becomes  white  and  alkaline,  Ftotially  soluble  in  water 
leaving  a  residue  of  sulphate  of  lime. 

kS  +  MsS  +  2Ca3  +  sH,  sulphate  of  lime  46  2,  sulphate 
of  magnesia  so-i,  sulphate  of  potash  28*8,  water  6*9. 

Analyses  of  polyhalite  from  Ischel  a  by  Stromeyer,  from 
Anasee  h  by  Bammelsberg 


a 

h 

Sulphate  of  lime  .    .  , 

45*43 

Sulphate  of  magnesia  • 

.  20*03 

20o9 

Sulphate  of  potash  «  . 

•  27*70 

28*10 

Chloride  of  sodium  •  . 

0*19 

0-11 

Chloride  of  magnesium 

•  0*01 

6*96 

6*24 

Bed  oxide  of  iron    .  . 

0-84 

0*33 

Silica  

0'20- 

Ib  found  with  rock  salt,  in  crystals,  fibrous  and  compact 
masses,  and  pseudomoiphous  after  rock  salt,  at  Aussee  in  Stiria, 
lachel  in  Aufltri%  and  ^erchtesgaden  in  Bararia. 

870.  ALIJNITE.— Alum-stone;  PhilUpB.  Alunite;  Beu- 
dant.  Bhomboedxiaches  Alann>Haloid;  Moha.  Alaunstein; 
HaosmamL   Alunit;  Haidinger. 

Bhombohedral.   100,111  =  62^  46'. 
o  Illy  r  100. 

▲  a  6 
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TO 


62^  45' 
87  10 


FIG.  m. 


CoTTibination,  or.  Tlio  faros  r  fonietimes 
striated  parallel  to  tlieir  intersections  \Mth  o  ; 
firequently  curved.  Cleavage.  0,  tolerably 
penect;  r»traoe0.  Emcture  imeven.  Trans- 
parent... semi-transparent.  Lustre  vitoeons, 
on  o  indining  to  pearly.  Colourleas,  white 
indining  to  yellow,  xed,  grey*   Streak  white.   Brittle,  h 

8*6. ..4*0.    0  =  S-69...2-80. 

In  the  matrass  yields  water.  The  crystals  decrepitate 
violently  when  heated.  Infiisible  before  the  blowpipe,  widi 
soda  forms  a  hepar.   With  solution  of  cobalt  becomes  bloe. 

Soluble  in  hot  concentrated  sulphnrie  acid,  and  in  a  hot  solu- 
tion of  potash .  Insoluble  in  hydrochloric  acid.  Water  extracts 
ilium  from  it  ailer  ignition. 

KB  +  sAlS  +  sHp  sulphuric  aeid  aS'Se,  alumina  aro7| 
potash  11*86,  water  IS'OI. 

Analyses  of  alunite  a  from  ^Montiuno  by  DescotOs,  6  ft 
ToUla  by  Cordier,  c  irom  iiereghszasz  by  Berthier ; — 


IIlUM 


h 

e 

Sulphuric  add 

•  « 

.  S6*S 

S5*S0 

88-4a 

Alumina    •  • 

•  • 

.  40*0 

80*65 

87-88 

.  18-S 

10*08 

10*86 

Water  .    .  . 

.  10-6 

14*88 

11*87 

Is  found  in  attaclied  crystals,  and  massive,  at  Tolfa  near 
Civita  Ycccln'a,  Montioue  in  Tuscany,  Berci^hszasz  and  Mu^av 
in  Ilunu  u  V,  Puy  de  Sancy  in  Prance,  and  iu  the  i«li^i^iB  of 
MilOy  Argentiera  and  ^evis. 


871.  ALUM. — Alum;  Phillips.  Alans  Beudant.  Oktae- 
drisches  Alaun-Sals;  Mohs.  Kiuialaun ;  Hausmann.  Alaun  j 
Haidinger. 

Cubic. 

a  100,  o  111,  d  on. 

TLQ.  686.  FIQ.  687. 


0^ 

70 

88 

oa 

64 

44 

at 

60 

0 

M 

46 

0 

do 

86 

• 

16 
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Forms  and  coinbinationa.  a,  o,  ao,  odj  aod.  Twins.  Twin- 
face  o.  Cleayage.  o,  imperfect.  Eraotore  oonchoidal ...  un- 
even. Transparent... translucent.  Lustre yitreous.  fi  =  1*468. 
White.  Streak  white.  Eather  brittle,  a  »  8*0.  ,.2*6.  Ch  8 
I'O . . .  2  0.    Taste  sweetish,  astnngent. 

In  the  matrass  melts,  intumeaeeB  and  yields  a  large  quantity 
water.  When  heated  to  rednesst  sulphurous  add  is  dis- 
en^ged.  The  remainder  moistened  with  nitrate  of  eobalt  and 
igmted  becomes  blue.  Soluble  in  1S*4  parts  of  cold  water,  and 
in  0*76  of  boiling  water.  The  solution  yields  a  precipitate 
with  ammonia  and  tartaric  acid,  and  a  yellow  precipitate  with 
chloride  of  pktinum. 

KS  +  AIS*  +  24H,  sulphuric  acid  33*8,  alumina  lO'S, 
potash  9*9,  water 

In  dystals ;  more  freqn^tly  as  an  efflorescence  on  alumi- 
nous rocks,  lavas  and  burning  coal  mines. 

Is  found  in  the  Lipari  isknds,  Sicilj,  St.  Michael  in  the 
Azores,  the  ;iiinn-slat«  rocks  in  Thnringia,  Christianiii  in  Nor- 
way, the  buiuiug  uune  at  Duitweiier,  Whitby  in  Yorkshire. 

372.  SODA-ALUM.— Alun  sodifere;  Dufrenoy.  Natron 
alaun;  Haui^mann. 

Hxtemal  characters  the  same  as  those  of  potash  aium,  except 
that  G  =  1*88. 

Is  more  soluble  in  water  than  potash  alum.  The  solution 
j-ields  no  precipitate  with  chloride  of  platinum,  and  after  the 
precipitation  oi  the  alumina  by  ammonia,  is  not  rendered  turbid 
£jthe  addition  of  phosphate  ^  sods. 

XaS  -h  AlS^  -f  2^11,  sulphuric  acid  s-i'Q,  alumina  11*2, 
soda  c  »,  water  47  1. 

Is  found  in  the  Neapolitan  Solfatara,  the  island  of  Milo, 
north  of  Mendoza  in  the  province  of  St.  Juan  on  the  east  side 
of  the  Andes. 

373.  AMMONTA-ALUM.— Aluii  ammoniacali  Dufrenoy. 
Aminoniakalaun ;  ILausmann. 

Cubic. 

o  111. 

oo'        70^  88'  (fig.  686.) 
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Cleavago.  o,  imperfect.  Fracture  conrl^niflal.  Traiijalueent. 
Lustre  vitreous.  Ck>iourle68,  greyifih-wkite.  A  =  ro...s*i, 
e  =  1-753. 

In  tlie  inntrass  yields  a  sublimate  of  sulphate  of  ammama. 
Mixed  with  soda  and  heated  yields  an  aimnoniacal  amelL 

NH'Hd  +  AIS'  +  mH,  Bu^hnrie  add  sa-a,  almmna  11% 
ammonia  a*8,  water  40*6. 

Analysis  of  aiumomfr-alum  &om  Tschenmg  by  StrcMueyer 

Sniphmic  acid   36*06 

Alomina   ii*60 

Ammonia   3*7a 

Magnesia   cis 

Water    48  39 

Is  found  in  dystals  in  day  at  Saalfeld  in  Thniingia,  masdre 
in  a  bed  of  brown  coal  at  Tschermig  near  Saats  in  Bohemia. 

Ammonia  with  one  equivalent  of  water,  nh'h,  is  in  other 

cases  also  found  to  be  isomorpiious  with  potash.  The  following 
salts,  all  of  which  crystallize  in  forms  of  the  cubic  system, 
resemble  either  potash-alum  or  ammcniia-tdiuii  in  their  coTiip<»!»i- 
tion,  red  oxide  of  iron  or  oxide  of  chrome  bein^jj  subslitutoil  f  <r 
alumina; — 4-  f«^s'  +  24H,  ks  4-  <ers^  +  24X1,  ^-^ir^iis  i- 
4-        ira^us  4-  ^s'  +  24u. 


374.  YOLTAITE.— Voltaite ;  Dufrenoj.    Voltait;  Hau5- 
mann,  Haidinger. 

Cubic,  a  100,  o  ill,  d  oil. 

no.  o38. 

00'        70  92 
oa  64, 

dtf'     60    0  y 

do        86    16  X"*— /  ^ 

Eracture  uneven.  Lustre  resinous. 
Black,  inclining  to  brown  and  groen. 
Streak  greyish-green.   Partislly  sdnble  in  water. 

Analyses  by  Abich  and  Dufir6noy 

Sulphuric  add   48*33  46'6r 

Alumina   3*30  8'37 

Sed  oxide  of  iron   17*65  — 

Protoxide  of  iron   ii  eo  88*69 
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Potash   404  6*47 

Soda   0-25  — 

Water   15-94  16*77 

Beniginder   *—  0*46 

Is  found  in  the  Solfatara  of  Pozzuolo  near  Naples. 

875.  HALOTBICHITE.— Alomme  sulfate ;  Hauy.  Halo- 
trichit ;  Haimmaiin,  Haidinger. 

Fracture  uneven.  Translucent  on  the  edges.  Dull,  glim- 
mering. Wliite,  paasing  into  grej  and  yellow.  h  =  2.  Taste 
Bweetish,  astringent. 

In  tlie  niri trass  intmnesces  and  yields  water,  having  an  acid 
reaction.  The  residue  is  infusible  before  the  blowpipe.  With 
aohiiion  of  oobah  becomes  bhie.   Soluble  in  water. 

AIS  +  18H»  sulphnric  acid  86*0,  alumina  15*4,  water  48'e. 

Analyses  of  halotricliite  a  from  Pyromeni  by  Hartwall,  b 
from  Coquimbo  by  H.  Eose,  c  from  Kolosornk,  d  from  1^'ries- 
dorf^  0  from  Potschappel,  /  &om  f  reienwald,  by  Eammels- 
berg:— 


Sulphuric  acid  .  , 
Aluiiuiia 
Protox.  iron 
Protox.  mangan.  , 
Magnesia    •    •  . 

Soda  

Potash    .    .    *  . 
Water    .    .  . 
Hydrochloric  acid 
Silicft     .   .  . 


a 

h 

e 

d 

0 

/ 

40*81 

86*97 

86-89 

87*88 

86*71 

86-64 

14*98 

14*68 

16*67 

14-87 

19*78 

11*83 

2'68) 

8*46 

0-67 

0*79 

1-U2 

0*31 

0*85 

014 

0*27 

1*91 

113 

lime 

0*15 

0*64 

0-46 

0*26 

021 

0-32 

0-i7 

40*94 

44*64 

48-61 

4516 

47*02 

4a'85 

0'40 

1-18 

1*87 

0*48 

Analvses  of  balotrichite  from  Bogota  by  INIill,  h  from  Pasto 
by  Bou8sin«^ault,  i  from  Adelaide  in  New  South  Wales  by 
Herapatb,  k  from  Saldana  by  BousHiTi^rault,  I  from  Konigsberg 
in  Hungaiy,  in  oblique  crystals,  by  Jurasky : — 


Sulphuric  acid  . 
Alumina 

Red  oxide  of  iron 
Oxide  of  copper 
Water   .   .  . 
Earthy  matter 


9 

h  i 

k 

I 

290 

3o*68  S5'63 

36*10 

36*75 

16*0 

14*98  17-09 

1600 

14*30 

1*9 

protox.  ir. 

215 

—  0-04 

61*8 

49*84  46*70 

46*60 

44*60 

8*0 

—  0*60 

8*01 

iibrous  and  compact  masses,  in 
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quarries  of  alum  shale  at  Freienwald  in  Brandenburg  and  lii  ar 
Haalleid  in  Thuriugia  ;  in  the  coal  mines  of  Potscliappel  and 
Bnr^k  not  far  from  Dresden;  in  tin'  bt  Js  of  brown  coal  at 
Kolosoruk  near  Bdm,  and  of  Eriesdorf  near  Bonn  ;  at  SaLlanlia 
and  Socorro  in  Columbia,  Chiyacby  near  Bogota,  Arava  nw 
Cumana,  in  the  crateir  of  the  volcano  of  Pasto  in  Quito,  Co- 
quimbo  in  Chile,  Pjromeni  in  Milo,  the  Solfatani  of  Naples. 


376.  WEBSTEETTE— Subsulphate  of  alumina;  PhiUipt; 
Alumine  80ua>Bul£it^ ;  Hauj.  Ahiininit ;  Mohs,  Hausmaon, 
Haidinger. 

Opaque.  DulL  White.  Streak  white.  Sectile.  H  =  lU 
e  =  1-6.. .1-7. 

In  the  matrass  yields  water  which  has  an  acid  react  ion. 
Infiisible  before  the  blo\i'pipe.   With  solution  of  cobalt  becooaea 

blue.   Easily  soluble  in  hydrochloric  add. 

......  . 

AIS  +  oHy  sulphuric  acid  23*2,  aLuinina  29%  water  47  0. 

Analyses  of  wehsterite  a  from  ITalle,  h  from  ^Inrl  near  Halle, 
c  from  XewhaTon,  all  bj  Stromeyer,  from  Halle  d  hj  Schmidt, 
e  by  Marchand,/^m  Lunel-Vieil  by  Dui^ienoy:— 

ah        e        d        e  f 

Sulphuric  acid  .  •  .  23-37  23*68  23  37  23-2o  22  3  23  *i 
Abi  lUia   30*26    80*28    29*87    29'23     30*7  2r72 

Lime  ......     —      —      —      11 8    —  — 

Water   46*37    46*34    46*76    4634    47  0  46^ 

Ts  found  in  reniform  masses  at  Halle,  Mori,  Schlettau  and 
Langenbogen  near  Halle,  Auteuil  near  Paris,  Lunel-Vieil  in  the 
department  du  Grard,  Newhaven  in  Sussex.  Combinations  of 
All  -f  9n  with  hydrate  of  alumina  in  various  proportions  bate 
been  found  in  the  neighbourhood  of  Halle. 


377.  GABNSDOEFITE.— Pissophane;  DuMnoy.  Pino* 
phan;  Hausmaon,  Haidinger. 

Amorphous.  Fracture  conchoidal.  Transparent.  ..trans- 
lucent. Luatre  vitreous.  Green,  brown.  Streak  greyish- 
white,  pale  yellow.    Brittle.    H  =  1*6. ..2*0.    o  =  l*e».. .1*961. 

Soluble  in  hydrochloric  add. 

Analyses  by  Erdmann: — 

Sulphuric  acid  18*70       1S'40  ll'M 

Alumina   86*16      86*80  rao 
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Eed  oxide  of  iron  .  .  .  9*74  &  &o  4<voo 
AVator  Aim        W70        40  13 

Ghmgue  aud  loss  .    •    .   .     072       irn        i  ll 

It  18  found  in  soft  drops,  which  are  gradiuDy  dried  into 
hom-Uke  massee,  in  the  aliun  shale  works  at  Gamsdorf  near 

Saalfeld  in  Thuringia,  and  at  B^eichenbacli  m  SajLuuy. 


878.  MIBABUiIT£.--Salphafte  of  aoda;  Phillips.  Sonde 
snlfatee;  Hauy.  Priamatiachee  GUnber^Salx ;  Mdia.  Oku- 
beraals;  Haoamann.   Miialrilit;  Haidinger. 

Obliqne.  loi^ioo  =  67^     ;  iii/>io=s4a^ae';  101,001  =4e^60'. 

101,  I   201,  w  ioi, 


a    100,   b    010,  c 
110,  V  ISO,  n  111, 


wi,  e  on,  r 
d  111,  ^  211. 


he 

90° 

0' 

inh 

19' 

ah 

90 

0 

mm 

80 

3S 

ca 

107 

io 

io 

59 

I4* 

75 

19 

30 

54 

la 

32 

26 

118 

12 

re 

49 

50 

fir 

43 

21 

ra 

fi7 

5o 

nn 

93 

12 

we 

47 

56 

86 

31 

W 

84 

19 

dd' 

110 

4a 

ma 

40 

41 

f  icr.  sad. 


Cduibiiiat  i  riS,  ameCf  named),  nmraeeb,  nmawech^  Irnyamvd' 
treeh.  Twins.  T\vin-ta<^o  e.  Cleavage.  f\  xcrv  portrcl  and 
easily  obtained  ;  a,  Z>,  laint  traces.  Fracture  eonclioidal.  Trans- 
parent. Lustre  vitreous.  E  =  1*44.  The  optic  axes  lie  in 
a  plane  perpendicular  to  the  fiice  ft,  making  an  angle  of  12°  24' 
with  a  normal  to  a,  and  an  angle  of  11°  65'  with  a  normal  to  u/. 
The  optic  axes  make  angles  of  40°  13'  with  a  normal  to  b, 
Colooneea,  ^vliite.  Str<  nk  white.  Sectile.  h  =  r5...a*o. 
e  s  l*4ai.   Taate  cooling,  bitter. 

•  • 

KaS  +  loH,  Bulphoric  acid  a4'86,  aoda  19'24,  water  66*91. 

Melts  in  tlie  matrass.  "Before  the  blowpipe  on  charcoal 
melts  and  is  convert <h1  into  an  alkaline  hepar.  Efilorescea 
when  exposed  to  dry  air.  At  0°  c  ia  soluble  in  10  parts  of 
water  ;  at  33°  c  in  0  33  parts  of  water. 

In  crjatala  formed  in  the  winter  in  salt  springs ;  as  an  efllo- 
x-eaeence  on  the  soil,  and  on  the  ahorea  of  aalt  lakea ;  dissolved 
in  mineral  waters. 

la  found  at  Aussee,  Ischel  and  Hallstadt  in  Austria,  Halldn 
sear  Sakbug,  %er  in  Bohenoda^  Hall  in  the  Tyrol,  in  aevenl 
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places  in  Hungary  and  Spain,  Ilildeslieim  in  the  Harz,  Miililing 
and  Monchensteixi  in  Switzerland,  Suls  in  Wirtemberg ;  on 
lavas ;  as  on  effloresoenoe  on  the  Siberian  and  Caspian  Btepfm; 
in  the  mineral  springs  of  Carlsbad,  Sedlits,  Saidschiita  and 
Piillna ;  in  the  salt  lakes  of  Egypt. 
Chromate  of  soda^  v*cr+iOB,  is  isomoiplioaa  with 


370.  ASTEAKnAIfIT£.<-A6trachamtp  liauamami.  As- 
trakamt ;  Haidinger. 

Transparent.    Colourless.    Taste  cooling  and  bitter, 
EiEorescent.   Easily  soluble  in  water. 

NaS  +  MgS  +  4H. 

Analysis  by  G-.  Bose ; — 

Sulphate  of  soda   4r(K) 

Sulphate  of  magnesia  ....  So'is 
Chloride  of  magnesium    •    ,    •     o  33 

Water   Sise 

Gypsum  mixed  with  sand    .    .  1'7S 

Is  found  in  prismatic  crystals  below  a  crust  of  salt  at  the 
bottom  of  the  salt  lakes  of  Astrakhan. 


880.  EPSOMITE.— Sulphate  of  magnesia ;  PhiUipB.  Msj^- 
n&de  Bul&tfe ;  Hauy.  Pnsmatischea&tter-Sals;  Moha.  Bii> 
tersals;  Hausmann.   Epsomit;  Haidinger. 

Prismatic.  Oll^OlOssSO^s';  101,001 =M^4S'-6;  110,IOO=:4S^  if. 

a  100,  h  010,  ft  oil,  s  081,  p    101,   r    20i,  m  iio. 
/  810,  Sf  111,  #  lai,  t  211.  /truncates  the  edge  nuL, 
fonns    «,  #  are  frequently  hemihednl  with  inclined  Duces. 

no.  640. 
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Combinations,  mr,  iim^,  muut^  fwxma^  wmfa^  nwutntfm  Cbof- 
age.    a,  very  p^ect ;      less  perfect;  m,  traces.  FnciBiv 
'  oidaL  Transpar8iit...tran8lttcent.  Lustre ntreoua,  I<or 
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light  in  a  plane  perpendicular  to  the  faces  ^,  and  polarized 
in  that  plane  /i  =  1*1817.  TIk^  o\)t\c  axes  are  in  a  plane  per- 
pendicular to  the  farpf^  a,  b,  and  make  an^es  of  25°  20'  ^4th  a 
normal  to  b.  Colourless,  white,  pale  red.  Streak  white. 
H  =  2*0... 2*6.    o  =  1*7...  1*8.    Taste  bitter  and  saline. 

In  the  matrass  jielda  much  water.  Before  the  blowjnpe 
melts  at  first,  and  is  then  changed  into  an  alkaLine,  infusiole 
mass,  which,  with  solution  of  eobaLt,  becomes  red.  With  soda 
yields  a  hepar.  Is  soluble  in  3*9  parts  of  water  at  0^  o.  Efflo- 
xeaees  in  diy  air« 

•  • 

MgS  +  7II9  sulphuric  add  S9*86,  magnesia  16*68,  water  80*86. 

Analyses  of  epsondte  a  firom  the  Bosjeeman's  river  in  South 
A6ic%  h  from  Idria,  o  from  Calatajud  in  Aragon,  d  from 
Neuaohl  in  Hungary,  all  by  Stromeyer,  e  from  Eitou  in  France 

by  Boui8,y  from  the  Caucasus  by  Osersky  :— 


a       b        c       d       e  / 

Sulphuric  add      .    .  82*26  82*90  31*90  81*87  84*87  88*46 

Magnesia     ....  1639  lOoO  lodl  17*31  16*97 

Soda  —  —      —  0-47 

Protox.  iron     ...      —  0*23  —       0  09  —  — 

Oxide  of  mang.    .    ,     8*62     —  —      O'M  —  — 

Oxide  of  cobalt    •    •     —      —  —      0*69  —  — 

Oxide  of  copper  .    .     —      —  —      0  38  —  — 

Water   40*84  60*88  61'20  61*70  48*88  60*60 


Is  found  as  an  rfll()i*(  slciu-c,  or  in  capillary  crystals,  in  Hun- 
gary, Idria,  near  JSediitz  and  Saidschiitz  in  Bohemia,  in  the  salt 
nunes  of  the  Tyrol  and  Berehtesgaden,  Calatajiid  in  Ar:igon  and 
in  many  other  parts  of  Spain,  in  a  cave  on  the  Bosjesman'a 
river  in  South  Africa  beneath  a  crust  of  pickeringite,  in  the 
Hussian  steppes,  in  the  island  of  Milo,  in  the  mineral  springs 
of  Seidschiits,  Sedlitz,  Fiillna  and  Epsom.  Epsomite  may  be 
obtained  by  evaporating  a  solution  of  sulphate  of  magnesia  at  a 
temperature  bebw  16^  c. 

88I:  GOSLABITB.— Sulfate  of  sine ;  Phillips.  Zinc  sul- 
fSst^;  Hany.  BrismatiseheB  v  itriol-Sals ;  Hohs.  Zinkritriol; 
HjaiUDiann.   Ooslarit;  Haidinger. 

Frismatic.  011^10=60^10';  loi^ooisss'^ss'-s ;  110400=45^91'. 

a  100,  b  010,  fi  Oil,  9  101,  HI  110,  /  210,  »  III, 
t  Sll. 
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Oombinatioiui.         max,  vzma^  tnabzmf,  nvztmfa,  Cietc^^^^ 
a,  yeiy  perfect ;     less  perfect ;  m,  traeea.  Fracture  ooncboidaL 
Transparent... translucent.  Lustre  vitreous.  bs1'617.  Colour- 
leBBjWmte,  pale  red,  blue.  Streak  white.  Brittle.  Hs8*o...r6. 
a  =  r9«..8*i.   Taste  astringent  and  metallic. 

In  the  matrass  yidds  water ;  when  heated  to  redness  wiC^ 
charcoal  powder  sulphurous  acid  is  disengaged.  Before  the 
blowpipe  on  charcoal  intumesces  and  leaves  an  infusible  crusl» 
whicn,  with  solution  of  cobalt,  becomes  green.  Is  soluble  in 
2*3  parts  of  cold  water. 

«      •  •  •  • 

ZnS  4-  7H,  sulphuric  acid  27*87,  oxide  of  zinc  28*24,  water 

43*89.  * 

Analyses  of  goslarite  a  firom  Cornwall  by  Schaub,  h  from 
Schemnitz  bj  Beudant,  e  from  Groshir  by  ^aproth»  d  frosn 
Ooslar  by  Hausmann:— 

a         h        c  d 

10  1 
)0  J 

Oxide  of  zinc   26  66       28*5       27*6  21*74 

Oxide  of  manganese   •    .    .  4*33  o*7  0*6  6  o3 

Oxide  of  coppor     .    ,    .    .  I'OO  —  —  — 

Oxifle  of  iron   0*17  0*4  —  — 

Quartz   0*87  —  —  — 

It  occurs  principally  in  the  deserted  galleries  of  old  mines^ 
and  is  supposed  to  arise  from  the  decompositiou  of  blende,  with 
which  it  is  firequently  associated. 

Is  fouiid  in  the  Rammelsberg  mine  near  Goslar,  HoliLappel 
in  Nassau,  SchcTnintz,  ^liedzianagora,  Pahlun,  Hulywell.  Corn- 
wall, France,  Spain.     Crystals  of  i^^uslarite  are  oTitaiutvi 
evn]K)?nitiniT  a  sohition  of  sulphate  of  oxide  of  zinc  at  liue 
orduiary  temperature  of  the  atmosphere. 

A  neutral  solution  of  sulphate  of  oxide  of  nickel  in  water 
affords  crystals  of  Nki  +  7H,  which  are  isomorphoos  with 
epsomite  and  goslarite.  InKus  7h,irm^  as  ss^^SO'^i^sbSI^S'* 
n%  ss  80^  o'y  m  as  80""  8/.   Cleavage,  m. 


Sulphuric  acid  21*60     29*8     22*v  . 

Water  4(5  o<)     40  8     6o  r  ^  '  ' 
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An  acid  solution  of  sulpliate  of  oxide  of  nickel  yields  crvsuds 
of  Xhs  +  7H  belonging  to  the  pyraiiiiJiil  sv^tLiii,  and  iso- 
moq^iious  with  Xks©  -h  7H,  and  ZnBe  +  7X1,  The  symbols  of  the 
form:*  in  ciystak  of  this  isomorphous  group  are  : — a  lOO,  e  001, 
e  101,  u  203,  r  111,  9  112.    Cleavage,   c,  vexy  perfect* 

•  •  •  •  • 

In  NkSe  +  7H,  selenic  acid  38-4,  oxide         fig.  642. 
of  nickel  22  9,  water  38'7,  oa'  =  »0°  o',  ac  as 
90°  o',  ee'  —  124°  ii',  uu"  =  103°  3',  rc  = 

64>"  2b',  9C  —  oa^  lo'. 

•  ••»  • 
In  NkS  +  7H,  Bulphiirio  add  S8'6,  ox- 
ide of  nickel  26*7,  water  u*8,  re  =  ee^  89'. 

•  •  •  •  • 

In  ZnSe  +  7H,  selenic  acid  381,  oxide  » 
of  sine  $4*1,  water  37*8,  re  =z  26'*s. 


382.  BIEBERIGKB.— Sidphate  of  cobalt ;  Phillips.  Cobalt 
sulfate  ;  Dufr^noj.  Kobalt  vitriol;  Mohs,  Hausmann.  Bie- 
berit;  Haidtnger. 

Oblique.    101,100  Bs  81^  O' ;  111,010  =  60^82';  101,001  =  44^6". 

c  001,  0  oil,  e  012,  V  101,  t  101,  m  no. 

648. 
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Combinations,    mc,  mevioe.  Fracture 
uneven.    Translucent... opaque.  Lustre 
Titreons.   Flesh-red,  rose-recL    Streak  reddisb-wbite.  Taste 
astringent. 

Wben  beated  strongly  before  tbe  blowpipe  emits  sulphnzons 
add.   Imparts  a  blue  colour  to  boras.   Soluble  in  water. 


■  ... 


CoS  +  7H,  sulpburic  add  2877,  oxide  of  cobalt  26'90| 
water  46*88. 

Analyses  of  bieberite  a  from  Bieber  by  Winkdblecb,  b  from 
Muderbacb  near  Siegen  bj  Scbnabel  :— 

h 


bulpliunV  acid 
Oxide  oi  eob;i1t 
Oxide  of  copper 


a 

2906 
1991 


28-81 
2330 
0'30 
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HYDBOirS  flTOPITATSS 


Lime 


r-i' 


Chlorine  

Water  

Earthy  matter  

Is  found  in  botiyoidal  and  compact  masses,  in  old  mines  al 
Bieber  and  Siegen,  with  yariotia  ores  of  cobalt. 


* 
0 

— 

0*43 

3*86 

004 

46'8a 

114 

883.  MELANTEEITE.---Sulphate  of  iron ;  PhilHpe.  Pct 
sulfate  ;  HauT.  Hemiprlsmatisches  Vitriol  -  Sals  $  Mohs. 
Eisenyitriol ;  Hausmann.   Melanterit;  Haidinger. 

Oblique.  ioi,ioo=3i^dd's  ni^ioss6o'^4a'-  101,001  b4s'^  49^. 

a  100,  h  010,  c  001,  o  on,  e  013,  v  101,  w  103,  t  Toi, 
m  110,  r  111.  e  truncates  the  edge  oc s  a  truncates  the  edge 
formed  by  m  and  the  face  { 

he       wP  if  ee 
ca       76   40  ^ 
90     0  A 

r<?       43  47  oe 

va        81    63  w/ 
toe       20   64  mm' 

foa  64  46  rh 

te  61  58  rv 

ta'  42  22  rr 

tfi^  S3  88  mo 

Combinations.  cwi,  ctm^  comb,  ctomab,  eroimb,  cmTvteo, 
cvovrotmh.  Cleavage,  c,  very  perfect ;  m,  less  perfect ;  t,  faint 
traces,  fracture  conehoidal.  Transparent. ..translttceint.  I^ustn^ 
Titreous.    b  =  1*404.    The  optic  axes  lie  in  a  plane  parailei  to 

making  with  each  other  an  angle  of  81^  so',  and  with  a  normal 
to  c  angles  not  very  unequal.  Green  of  yarious  shades^  white. 
Streak  white.  Bather  brittle.  HsS'O.  G  =  r8...rs.  Tssts 
very  astriDgent. 

Before  the  blowpipe  emits  sulphurous  add  and  beoomea  red. 
The  residue,  on  chamml  in  the  inner  flame,  becomes  black  «ad 
magnetic,  and  imparts  a  green  colour  to  glass  of  borax.  8fliuMf 
in  1*43  parts  of  water  at  isP  c,  and  in  0*3  parts  at  100^  c. 

7eS  +  7H,  sulphuric  add  28-47,  protoxide  of  iron  tras, 
water  44*83. 

In  crystals,  botryoidal,  reniforin,  pseudomorphous  aft^  pyw 
xite.   It  is  produced  by  the  decomposition  of  siuphides  of  iioa 


)arallel  to  m  • 


26°  9^ 

126  66 

83  44 

6S  IS 

67  88 

82  21 

50  46 

39  14 

101  32 

80  37 


no.  544. 
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Is  found  in  the  mines  near  Goslar,  Fahlun,  Herrengrund, 

Schcmnitz,  Kremnitz,  Schmolnitz,  Hiii'iiig  and  Sterziug. 

•     •«»  *  •     •••  * 

I*e8  +  7H  and  CoS  +  7H  are  isomoxphoiui  ^th  crystals  of 
^8  +  7K  obtained  from  a  solution  of  sulphate  of  protoxide  of 
manganese  below  6^  c.  ^  A  mixture  of  nearly  equal  parts  of  sul- 
pbato  of  protoxide  of  iron  and  sulphate  of  oxide  of  copper,  or  of 
sulphate  of  oxide  of  nickel  and  sulphate  of  oxide  of  copper, 
ci7'8tallize8  with  seven  p report ionala  of  water,  in  formb  iso- 
liiur^iioua  with  mehmterite. 


9M.  BOTBTOGrEN.— Fer  sul&t6  rouge ;  Dufr^noj.  He- 
miprismatisches  Botrjogen-Salz ;  Mohs.  Botrjogen ;  Haus* 
xoann,  Haidinger. 

Oblique.   xoi,ioo = ss^  6' ;  111,010 = 92P  4i' ;  101,001 = 64^  29\ 


b  010, 

c 

001)  V 

023,  d? 

101, 

m 

be 

'  0 
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81« 

44' 
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Flu.  oio. 


Combinations,  cvrnf,  cvtumfb.  Cleavage,  tolerably 
perfect ;  traces*  Fracture  conchoidai.  Translucent.  Lustre 
vitreous.  Hyacinth-red...ochre-yellow.  Streak  ochre-yellow. 
Sectile.    h  =  8'0...S'6.    o  =  2  039.   Taste  slightly  astrmgent. 

In  the  matrass  yields  water.  Before  the  blowpipe  becomes 
Ted  in  the  outer  name,  and  black  in  the  inner  flame.  Imparts 
the  colmur  of  iron  to  fluxes.  Partially  soluble  in  boiling  winteri 
lea.Ting  a  yellow  residue. 


Analyses  by 

Sulphate  of  protoxide  of  iron  . 

Sulphate  of  oxide  of  iron  (r  «  s) 

Sulphate  of  magnesia 

Sulphate  oi'  lime  

AV' ater  and  iosa  28-28 


677 
86*86 
86*88 

222 


•86 1 


6 
88 

1710 

0-71 
31  42 


48'8 
80*8 

309 


In  crystals  and  massive.  It  appears  to  be  a  product  of  the 
decomposition  of  pyrite,  along  with  which  it  is  found  at  Fahlun 
in  Swedef&u   It  is  said  to  ha?e  been  found  also  on  Vesuvius. 
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885.  G0QX7IMBITE.— Coquimbit ;  Dufrdnoy,  Haniminiii 

Haidinger. 

Bhombohedral.   100,111  r=  43°  60^. 
0  111,  a  oil,  h  sn,      180.  ^ 

pia.  Me. 

oo       »o^  0' 
W       80  0 
iV"       60  0 
60  0 

20  0 

Cleavage,   a,  x,  imporfcct.    Fracture  con- 
clioidal...uiievuu.    Translucent.    White  passinfi:  into  blue afti  I 
green.    11  —  2-0... 2*5.    g  =  2"0...2*l.    Taste  vitriolic. 

In  the  matrass  yields  water  and  sulphurous  acid.  T?  pe^ 
fectlj  soluble  in  cold  water.  On  heating  the  solutioa  red 
oxide  of  iron  is  precipitated. 

feS*  +  oH,   Bulphuric  acid  i8*0|  red  oxide  of  iroii  trOi 
water  89*0. 

Analyses  by  H.  Bose 

Sulphuric  acid   48*66  48*66 

Bed  oxide  of  iron    ....   84*11  86*81 


Alumina   0*98  0*78 

Lime  CTS  0*14 

Magnesia  0*88  o*8i 

Silica  0*81  0*87 

Water   80*10  89*98 


Is  found  in  crystals  and  massive^  ugl  a  thick  bed  in  green 
fel>j);tr,  in  llie  district  of  Copiapo  in  Coipiimbo. 

lilakeite  (Danaj  i:i  the  same  substuiice  lu  octahedrons,  aa^ 
capable  of  recrystallizing  m  octahedrons.  Analysis  by  Blake:— 
sii][)huric  acid  11*37)  red  oxide  of  iron  26*79^  "11^^!^^^  (ri«^ 
silica  0'62,  water  29'40. 

asa.  COPIAPITE.— Copiapit  i  Hausmann,  Haidinger. 

In  short  six-sided  prisms.  Cleavage  parallel  to  the  biie. 
perfect.   Translucent.   Lustre  pearij.  xeUow. 
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Analyses  by  H.  Eoso :— 


Hfio.  oxidd  o£  upon 

.     .  99*60 

not  det. 

26*11 

24*66 

Alumiiift              •  • 

0-18 

8-M 

Silica  

8*68 

80*80 

Is  found  incrustin^  coquimbite  ih,  the  district  of  Copiapo  in 
the  province  of  Coqtumbo  in  Chile. 

S87.  JOIIANXITE.— Urane  sous-suilkte  ;  Dufn'noy.  He- 
miprismatisches  Euchlor-balz ;  Mohs.  Johannit;  Hausmann, 
Haidiuger* 

Oblique.    101,100  =  84°!';  111,010  =  41°  13';  101,001  =  61°  28'. 

b  010  deavage^  e  ooi,  e  loi^  m  no,  tf, « are  fiicea  trim* 

eating  the  edges  ^* 

FIQ.  647. 

le       00^   (/  mm'     6S°  o'  c 

eh        90     0  mc       87  28 

ec         61    28  me       02  0 
mb      84  dO 

Combinations.        eemuPs  Cleavage.  ^"^^ 
«i,      tncee.    Fracture  imperfect  con- 
choiclal.    Semi*transpaient.    Lustre  vitreous.  Ghass-green. 
Streak  siskin-green.  Seetile.  H8  8*o...8'6.  en 8*191.  Taste 
slightly  bitter. 

In  the  matrass  yields  water  and  becomes  brown.  Before 

the  blowpipe  with  borax  forms  a  green  glass.  With  soda  in 
tlie  inner  flame  yields  a  bead  of  copper.  Taitially  soluble  in 
water.    Soluble  in  hydrochloric  acid. 

ConsistH  ol*  sulphate  of  e\:<le  of  copper,  sulphate  oi  oxido  of 
urainuin,  and  water,  in  nnkiiuwu  proportions. 

Is  1  Hind  in  crystals  and  reniibrm masses  at  Joacliimsthal  and 
Jobaiui-Cxeorgenatadt  in  Bohemia* 

388.  BROCIIANTTTE.— Prismatischer  Dy  stom-Makchit ; 
Mohs.    Brochantit ;  Kausmami,  Haidinger. 

Prifimatic.  011,010 =79^  10^;  101,001  =  14**  V;  110,100=88** 

a   10O9  9  081,  e  101,  m  lie,  r  810.    v  truncates  the 
solid  angle  e^mm\ 

B  b 
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HTDBOUS  SULPHATES. 


66° 

31' 

ma 

T,'2? 

5' 

ea 

76 

66 

W 

lU 

36 

88 

8 

nm' 

76 

60 

ra 

38 

48 

va 

90 

0 

A 


li  =  35 


Combimidoiis.  a$wff  a6rv»  The  iaoes  a,  n  « 
striated  parallel  to  their  intersectioxui  with  each 
other ;  v  curved.  Oeava^.  very  perfect ; 
m,  traces.  Eractore  oonoboiflal,  scareelj  obser?* 
able.  Transparent . . . traxisliiooni.  Liuire  vitre- 
ouH.    Emerald-green... blackish-green.    Streak  green. 

...4-0.     G  =  3-87...  3-9069. 

In  the  matrass  pelds  water  and  sulphurous  acid.  Before  the 
blowpipe  on  charcoal,  in  a  strong  heat,  melts  and  is  suddenly 
reduced  to  a  globule  of  malleable  copper  covered  with  a  black 
crust.  Imparts  the  colour  of  copper  to  the  iiujutiii.  bolubie  in 
acidsy  but  not  in  water. 

*      •  •  ■  •  • 

CuS  -h  aCuH,  sulphuric  acid  17*7,  oxide  of  copp^  7r3, 
waU^r  120. 

Analyses  of  bmchantite  a,  h  from  Rczbau^a  by  Magixuji,  e 
from  Iceland  (kiiauvigite)  by    orchammer  :— 


Oxide  of  copper 
Oxide  of  tin 


"Water 


a 

h 

e 

1713 

1743 

18*88 

02-63 

60*94 

67  7& 

8*18 

a  14 

0*03 

1*06 

11*89 

11*98 

18'Sl 

Is  found  in  crystala^  reniform  and  compaet  inaiira»  in  tiie 

Oiimschewsk  mine  near  Katharinenburg  in  Siberia,  Bexbanja 

in  Hungar)^  JSaintbel  near  Lyons  in  Prance,  Kriauvig  in  Iceland. 


no.  (48. 


LevT^s  konigine,  from  Werchoturi  in  Siberia^ 
is  prooably  brochantite.    Prismatic,    sa  = 

90°  o',  xj/  =  106°  o'.  The  faces  a  striated  pa-  ^ 
rallel  to  a  line  bisecting  tbe  angle  between  x 
and  X  ;  Xy  very  uneven.  Cleavage,  a.  The 
faces  X  would  be  those  ui  a  fonn  uii  in 
brochantite.  Tranaiucent.  Emerald-green... 
blackish-green.  Consists  of  sulphuric  acid,  oxide  of  copper  and 
water. 


889.  LINAEITE.— Cupreous  aolphate  of  leads  HuU^ 
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Sulfate  de  plomb  cuivreiix;  lieudant.  Diploi^^Piior  Lasiir-Ma- 
lachit;  Moli^i.    Bleilasur;  Hani^m^nn    Liimrit ;  iiaidmger. 

Ubil<itie.    101,100=  74°  26' J  111,010  =  60°  2^' ;  101,001= 2u'. 

a   100,  b   010,  c   001,  d   los,  o   203,  6  ooc,  u  201, 

//*  110. 


0& 

90° 

0' 

ia  69' 

oi 

90 

0 

M        74  26 

ea 

109 

IMP        61  64 

ia 

99 

le 

ma       69  30 

om 

8S 

49 

Ml'    ei  0 

Oolnfamatiom.  oeimot,  oiietumdb.  Twins*  Twin-face  0. 
deavage.   «,  very  perfect;       less  perfect.    Fracture  con* 

cboidal.  Feebly  translucent  .  Lustre  adamantine.  Deep  azure- 
blue.     Streak  pale  blue.     Slightly  brittle.     n  =  2o...30. 

G  =  6*30... 6  A3. 

Before  the  blowpipe  afibrds  the  reactions  of  lead  and  copper. 

«      •  •  ■  •  • 

PbS  +  CuH,  buiphutc  of  oxide  ui  lead  7674,  oxide  of  copper 
19*78,  water  4*48. 

Analysos  of  linarite  from  Leadhills  a  by  Brooke,  h  by  Thom- 

h 


Sulphate  of  oi[ide  of  lead 
Oxide  of  copper     .  , 
Water  


a 

7o'4 
180 
4-7 


71'8 
19*7 
6'6 


la  found  in  dystals  and  massive,  at  Leadhills  in  Scotland, 
lanares  in  Spain,  and  in  Cumberland. 


890.  LETTSOMTCE.— Ydvet  copper  ore.  Cuivxe  yelout^ ; 
IhifiriSnoy.   Kupfersamniterz ;  Haidmger. 

In  sliort  capillaij  crystals.  Translucent.  Lustre  pearly. 
Smalt  bhie. 

s8  H-  oCu  +  Al  +  isH,  sulphuric  acid  16*7S,  oxide  of 
copper  40*S6,  alumina  10*76,  water  29*69. 

Analyses  of  a  yeiy  small  quantity  by  Dr.  Percy : — 

Sulphtiric  add  16*88  14*19 

Onde  of  copper                   48*16  46-69 

Bb  2 
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Aluiiiiiia     ......    'Xji-yo  irod 

Red  oxide  of  irun    .    .    .    ./  1'18 

Water  2306  2306 

Infloluble  in  dilute  i(    .    •    »  2*39 

Is  found  with  malachite  and  chessylite  coating  the  csritiei  c( 

a     drous  ii*oii  oxide  at  Moldawa  in  tlie  Banat. 


891.  BLTJB  VrrMOL.— SttlpbatB  of  copper ;  PhilHp^ 
Cuivre  sul&t^;  Hsujr.  Tetartoprismatischefl  Yitriol^Stft; 
Mobs.   Kupfervitriol ;  Kaomnann.   Vitriol;  Haidinger. 

Anorthic.  Iio,oio  =  81°  la'-s ;  iiojoo  =  99°  ST^'fi ;  oii/no  =r 

59*^  H'-e ;  011,001  =  60^  t8'*6 ;  001,100  =  66*^  ^'7. 

r  100,  n  010,  k  ool,  p  on,  w  3ui,  g  201,  0  101, 
V  loly  m  110,  t  iiO|  1^  I20,  A  210,  a  dii,  «  In,  s  $xl 


pn 

69° 

10' 

ok 

89^  42' 

62^ 

40' 

hp 

50 

88 

mr 

68 

8 

V 

81 

46 

70 

88 

Iflfi 

88 

18 

86 

4 

nor 

40 

18 

nt 

81 

18 

€Z 

88 

86 

qr 

67 

40 

89 

88 

F* 

68 

If 

or 

86 

14 

4m 

48 

16 

78 

S3 

hr 

114 

66 

80 

6 

ep 

66 

8 

vr 

186 

88 

flat 

40 

89 

V , 

64 

SS 

80 

87 

wr 

40 

47 

88 

88 

87 

84 

FIG.  651. 

tm 

98 

80 

mi 

74 

27 

*^ 

70 

38 

33 

20 

stn 

69 

8 

m 

JmO 

7fi> 

6 

I 

k 

9/lp 

71 

4ft 

V 

pm 

63 

• 

• 

9 

• 

* 

FIG.  668. 

CombinationB.  fimH^,v,  opmm^  pwgimm.9u>.q.k\v,  poimr- 
n^,aqky  pimm.sM.qjoJtAi>Ajap^  The  fiicea       m  stnated  panlH 
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to  their  mtefseotions  witH  each  other.  Cleavage,  imper- 
fect; if  Tcrj  imperfect.    Fracture  conchoidaL  Semi-trans- 

e«nt...trttiiflluceiit.   Lustre  Titreoue.   Blue.   Stiedc  white* 
ther  brittle,   h  =  S*6.   o  =  S'19...9'80.    Taste  astringent 
and  metaUic. 

Before  the  blowpipe  imparts  a  green  colour  to  the  flame, 

melt«  and  is  reduced  to  metallic  copper.  Soluble  lu  ^satur. 
The  6oluUuii  deposits  metallic  copper  on  bright  iron. 

•     « •  •  • 

CuS  4-  sH,  sulphuric  acid  32  08,  oxide  of  copper  3i  83, 
water  3i>  0d. 

It  owes  its  existence  principally  to  the  decomposition  of  sul* 
phid^  of  copper,  and  occurs  dissolved  in  water  issuing  from 
mines.     It  is  found  in  the  Kammelsberg  mine  near  Goslar, 

Paliluii^  JSeusohl  in  Hungary,  Auglcsea,  Cornwali,  AVieklow, 
li'io  Tin  to  near  Seville,  Tama^siis  and  Chrusocco  in  Cyprus, 
Turinsk  and  Nischne-Tagilsk  in  ^Siberia. 

Blue  vitriol  is  isoraorphous  with  sulphnto  of  protoxide  of 
manganese  crystallized  at  a  tempornture  betw  een  7"^  u  and  20*^  c, 
MuQ  +      and  with  seleniate  oi'  ojdde  of  copper,  cuse  +  SB. 


CiiiiUilATES. 

892.  LEHMANNITK— Chromateoflead;  PhUlips.  Plomb 
cTiromat^ ;  Hauj.  Heinmrismatischer  Blei-Baryt ;  Mohs,  Kal- 
lochrom;  Hftusmaiin.   l^rokoit;  Haidinger. 

Oblique.  ioi,ioo=a9^a';  ui,oio=s9^  as';  101,001  sas^ss'. 

a    100,  h   010,  e   001,  y   021,  e  on,  ta  012,  h  101, 
k  101,  e  wif  9  Soi,  II  401,  I  401,  d  aio,  y  820,  «•  110, 
f  ISO,  i  111,  9  111,  #  4ii,  u  §11. 


IS^ 

ft 

ea 

as 

66 

ha 

so 

9 

ea 

78 

1 

la" 

14 

29 

xa 

19 

19 

ka 

51 

2 

ch 

90 

0 

wb 

65 

24 

zb 

47 

31 

28 

38 

ah 

90 

0 

64** 

64' 

68 

1 

40 

68 

88 

6 

189 

48 

•mm 

116 

2 

93 

44 

56 

10 

SO 

81 

th 

59 

29 

vk 

86 

3 

53 

57 

B 

b  3 

en 

4XP 

66^ 

eh 

49 

4 

f$b 

66 

49 

ia 

47 

69 

81 

11 

va 

180 

S6 

ua 

12 

tc 

48 

15 

9C 

71 

19 

mc 

81 

17 

vc 

59 

38 
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CHBOMATES. 


FIG.  664. 


Vie. 


f  6 


I 

I 


Crombinations.  hxj  ml..nf,  mt.l.u.s.a^ 
mie^va.jfJ>9  tkmf..n,hJ^  nbmdb,  tzykvwmfha^ 
mtf.a.ex.d^f  ftvtfxb.xM^,  mtxfck..vjijijt,  mU 
e^Mik,fZ^  mixfyzaakvu,  mtxfcdglyzw.  The 
uoea  a,  m,/,  (j,  d  striated  panllel  to  their 
intenectioiis  with  each  other;  1^  uaualfy 
ouFFed.  Cleavage,  at,  tolembly  distinct; 
a,  Cy  lees  distinct.  AH  imperfect.  Fracture 
small  conchoidal,  uneven.  nraiid]icent...lnBmfaiceiit  on  the 
edges.  Lustre  adamantine.  B  =  8*974,  9'SOO.  Hjacintb-ied 
of  various  shades.    Strt^ok  orange.    Sectile.    H  =  2'6...S'<ft. 

=  5*9. ..6*1. 

Decrepitates  when  heated.  Before  the  blowpipe  on  charcoal 
grows  darker  and  melts,  a  portion  of  the  lead  being  reduced. 
With  borax  or  salt  of  phosphorus  fuses  easily  in  the  outtr 
flame  into  a  green  ghiss,  and  in  the  inner  flame  into  a 
glass.  With  soda  the  lead  is  easily  reduced.  Is  di-couiposeu 
by  warm  hydrochloric  acid,  leaving  a  crystalline  powder  of 
chloride  of  lead.  The  solution  is  green.  Nitric  acid  affl^nis, 
with  difficulty,  a  reddish-fellow  solution.  In  potash 
brown  and  dissolvesi  fonnmg  a  ydlow  solution. 

•     •  •  • 

FbCry  chromic  add  ss'SOy  oxide  of  lead  S7*i0. 


81-SO 
68'60 


Analyses  by  Pfaff  and  Beiaelius 

Chromic  acid  Sl'TS 

Oxide  of  lead  67*91 


Is  found  in  crystals,  massive  and  disseminated,  in  rciiia 
quarts  in  granite,  in  the  gold  mines  of  Beresowak  in  Siberia;  ia 
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tlie  Und|  in  Teins  of  quartz  in  granite,  at  Totschilnaja  Gora  near 
M ursmsk,  and  at  Bertewaja  Gora  near  KiBOhne-Tagibk  ;  with 
qmatz  in  a  yom  in  taloose  slate  at  Congonhas  do  Gampo  In  the 
pfOTinee  of  Minas  Qeiaea  in  the  Biazik. 

393.  PIKENICTTE  — IVfelanochroite  ;  Dufrenov.  Melnno- 
cTiroit;  Mohs.  i*houikociiroit  j  iiausmaxm.  Piionicit;  Hai* 
dinger, 

Clc&Tnge  m  one  direction  perfect.  Translucent  on  the  edges, 
liustre  resinoiif*,  adamantine  on  the  cleavage.  Red.  Streak 
brick-red.    Slightly  brittle,    n  =  3  0... 8*6.    a  —  6*t6. 

Before  the  blowpipe  on  charcoal  melts  into  a  dark  mnm 
which  crystallizes  on  cooling.  In  the  inner  iiaiae  the  lead  is 
reduced.  Imparts  a  green  colour  to  borax  and  salt  of  phos- 
phorus. Partially  soluble  iu  hydrochlorie  acid,  leaving  a 
residue  ot  chloride  of  lead.  After  prolonged  exposure  to  heat 
the  eolation  becomes  green. 

Pb'Cr^y  chromic  acid  2370,  oxide  oi'  lead  70*80. 

Aiialysia  hj  Hefnuum  :— 

Chromic  acid  23*31 

Oxide  of  lead  76'6ii 

Is  found  in  small,  nearly  right-an^ed,  tabular  dystals  and 
inaaoiTe,  in  Teina  of  quartz  with  galena  and  'lehmannite,  at  Bere- 
Bowsk  in  the  Ural. 


894.  VAUQUELINITE.— Yauquelmite;  Phillips,  Be udant. 
Hemiprismatiseher  Melanochlor-Malachit ;  Mohs.  Yauque* 
Unit ;  TIamtmanTii  Haidinger. 


Oblique. 

C  001,  a  100  twiu-face,  e   lui,  v  Ul. 

ec  o' 

ea  ss  16 


no.  656. 


CombinatioilB.  cv^  eve.  Twins. 
Twin-fiM9e  a.    e9  «  45''  so'.  The 

fiuM  e  flanooth  and  bright ;  the  other  fiiees  slightlj  curred. 
Cl^vage  not  obaerfsUe.  EractuiB  flat  conchoidal... uneven. 
Slightly  tnnBhieent...op:ique.  Luatre  on  aurfaees  of  fracture 
wmsy  ;  on  the  fium  of  the  crystals  adamantine.  Siskin-green, 
oLLve-icreen,  bladdsh-green,  brown.  Streak  aiskin-green,  fre* 
qiiently  inclining  to  brown.    H  as  r6...8*0.    a  =  6*a«..6*8. 
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TAIJADIATE8. 


Before  the  blowpipe  on  charcoal  intumesces  and  melts 
into  a  dark  grey  metallic  bead,  surrounded  by  globules  of 
reduced  lead.  With  borax  and  salt  of  phosphorus  in  the  outer 
flame  forms  a  green  glass ;  in  the  inner  flame,  especially  after 
adding  tin,  a  red  glass.  With  soda  on  platinum  wire  forms  a 
glass  which  is  green  while  hot,  and  yellow  when  cold,  and 
colours  water  yellow  with  chromate  of  soda.  Is  soluble  in 
nitric  acid,  forming  a  green  solution,  and  leaving  a  yellow 
residue. 

•  • 

Cu'  Cr*  +  2Pb^  Cr*,  oxide  of  lead  60*8,  oxide  of  copper  10  8, 
chromic  acid  28'4. 

m 

Analysis  by  Berzelius : — 

Chromic  acid  28  33 

Oxide  of  lead  60  87 

Oxide  of  copper  lo  so 

Is  found  in  twin  crystals,  botryoidal  and  compact  masses, 
with  lehmannite,  in  veins  of  quartz,  at  Beresowsk  in  the  Ural, 
Congonhas  do  Campo  in  the  Brazils,  Pontgibaud  in  Auvergne, 
North  America. 


TAIfADIATES. 


395.  VANADIiSlTE.—Plomb  vanadlat^' ;  Dufrenoy.  Ya- 
nadinbleierz  ;  Mohs.    Vanadinit ;  Hausmann,  Hai dinger. 

Rhombohedral. 


0  111,  a  oil, 


no.  657. 


ao 
ad 


90' 
60 


0' 
0 


Combination,  oa.  Fractiu^  conchoidal. 
Feebly  translucent . . .  opaque.  Lustre  vitre- 
ous. Yellow,  brown,  green,  white.  Streak 
white...  yellow,    h  =  30.    g  =  6'83...6'89. 

Decrepitates  when  heated.  Before  the  blowpipe  on  charcoal 
melts  into  a  globule  and  is  reduced  to  metallic  lead,  depositiDg 
a  yellow  sublimate  on  the  cliarcoal.  With  salt  of  phosphoiu^ 
in  the  outer  flame  forms  a  glass  which  is  of  a  reddish-yeUov 
colour  while  hot,  and  of  a  yellowish-green  colour  when  cold ;  ir 
the  inner  flame  forms  a  chrome-green  glass.  Dissolves  in  nitric 
acid,  forming  a  green  solution.  With  hydrochloric  acid  form: 
a  green  solution,  leaving  a  residue  of  chloride  of  lead. 


CJLLEDONITE. 


561 


Analysis  of  vanadinite  from  ZLmapan  by  Berzclius  :— 

Basic  vanadiate  of  oxide  of  lead   •    .  74*00 

Basic  chloride  of  lead  25*33 

Ujdrate  of  oxide  of  iron    ....     0  67 

III  vanadinite  from  Zimapan,  Del  Eio  found  oxide  of  lead 
go* 7  2,  a  metallic  (vanadic)  acid  14  8. 

Is  found  in  glolmhir  aj^gregations  at  Zimapau  in  Mexico,  in 
crystals  with  pvrouiorplute  at  Beresowtik  in  the  Ural,  Waniock- 
bead  in  i^uxnfnesabire. 


896.  DECHENTFE. 

Lustre  greasy.    Dull  red,.. jellowiah-red,    btreak  f eilowiab. 

H  =  40.    G  =  6*81. 

Alone  before  tbe  blowpipe  fuses  into  a  yellowish  glass.  On 
cbarooal  fuses  into  a  jellowish*green  containing  some 

grains  of  lead.  With  borax  and  salt  of  pbosphoros  gi^es  the 
reaction  of  vanadic  acid.  With  soda  forms  a  white  enamel 
containing  grains  of  lead. 

•      •  •  • 

FbV,  vanadic  acid  4^*889  oxide  of  lead  54*67. 

Analyses  by  C.  Bergemann: — 

Yanadic  acid  52'dS       53*73  60*67 

Oxide  of  lead   4716      46*10  49*87 

Is  found  in  small  botr\-nidai  masses,  with  galena,  cenisgite 
and  pyrnniurphite,  near  xsieder  iScblettenbach  in  the  Lautertbai 
lii  ^i^t^nirih  BaTaria. 


BULFEATBS  WITU  CABBOITATBS. 


397.  CALEDOIs^ITE. — Cupreous  sulphato-carbonate  of  lead  ; 
riiillipe.  Caledonite ;  Beudant.  Paratomer  Blei-Baryt  i  Mobs. 
Caledonit ;  Hausmann,  Haidinger. 

Prismatic.  011,010=33'' 0' 5  101,001=54°  3i'  o  j  110,100=47^30'. 
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562  SULPHATES  WITH  CAEBOXAIES. 

Cleavage,  w,  c,  a,  iniperfect.  Fracture  uneven .  X  nms  - 
parent.,  translucent.  Lustre  resinous.  Blue,  greenish-blQe. 
Streak  biueish  or  greenish- white.   Eather  brittle,    n  =  2'*... 

"Befon-  the  blowpipe  on  charcoal  is  reduced.  Piu^:iallv  polub!*- 
with  a  slii^ht  eilervescenQe  in  nitiic  aotdy  iaaviug  a  residue  oi' 
sulphate  of  ojude  of  lead. 

Analysis  by  Brooke  : — 

Sulphate  of  oxide  of  lead  ....  65*8 
Carbonate  of  oxide  of  lead  .  .  .  .  32* 8 
Carbonate  of  oxide  of  copper    •   .  . 

Is  found  in  attached  crystals,  with  other  compounds  of  sul- 
phate and  cai  bonate  of  oxide  of  lead,  at  Leadkiik  in  Scotland. 

898.  LAITABKITE.— Sulphato-wbm  of  lead ;  ffiilHm 
Lanaridte;  Beudant.  AnnnatoidiBcher  Blei-Barjt;  Mooi. 
Lanarkit;  TTauainanTi,  Haidinger. 

Cleavage,  a,  Yery  perfect ;  Vy  lew  peifset.  <^  «  mttm 
one  sone  : — 

ua        ee  66 

VU  M  60 

Transparent.  Lustre  adamantine,  inclining  to  leamotis  and, 
on  tbe  perfect  cleavage,  to  pearly.  Greenish  or  ycdknriab- 
white.   Streak  white.   SectOe.   In  thin  plates  fflexibla.    h  = 

8*0... 9*6.    Q  8  6*S...7*0. 

Before  the  blowpipe  on  charcoal  is  easilj  reduced*  FlartiiDf 
soluble  in  nitiic  acid,  with  effervescence,  leaving  a  reeidiie  a 
sulphate  of  oxide  of  IcAd. 

FbS  +  FbC,  sulphate  of  oxide  of  lead  sa  ie,  carboiuite  rf 
oxide  of  lead  66-84. 

Analyses  a  by  Brooke^  b  by  Thomson  :— 

Sulphate  of  oxide  of  lead    ,    *    63'1  63  90 

Carbonate  of  oxide  of  lead  .  \   66*9  66*06 

Has  been  found  in  long,  slender  crystals,  either  sing^  or 
forming  fibrous  aggregutioui^,  at  LcadhilU  in  Scotland. 

809.  SUSAN^NITE.— fozannit;  Haidinger. 

Ehombohedral.    100^111  s=  68^  89^. 
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o   111,  5  sn,  r  z   122,  s  111,  T  The  faces 

z,  9  tnmrate  the  odi^e  formed  bj  o  aod  the  face  parallel  to  6; 
f  truncates  the  edge  rb. 
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Cloarai^.    0.  (iistiiict  and  easily  ob- 
tallied.  Transparent ...tranislueent.  Lus-  ^-jSr-^ 
tre resinous... adamantine.  White, green, 
jellow,  browiiiBh-black.   Streak  wl^te.   h  =  2*5.    s  =  6*66. 

Chemical  characten  the  aaine  as  thoae  of  leadhillite. 

•      •  •  •  •      ft  • 

Fb8  +  sPbC,  sulphate  of  oiide  of  lead  87*44^  carbonate  of 
oxide  of  lead  Tarn 

Aaa^ais  by  Brooke * 

Sulphale  cf  oxide  of  lead  ....  ars 
Ouwonate  of  oxide  of  lead  ....  7S'6 

Is  found  in  attached  cryatala  at  LeadhiUs  in  Scotland,  and 
Moldawa  in  the  Banat. 

Tlio  substance  phs  +  dPbc  ia  dimorphoofli  heing  priamatie  in 
leadhillite  and  rhombohedial  in  vnaannite. 

^  400.  LEADHILLITE.— Sulphato-triearbonato  of  lead;  PhU- 
lips.  Leadhillite  I  Beudant.  Axotomer  Blei-Baijt;  Mohs. 
I^eadhiUit;  Hanamaimy  Haidinger. 

Prismatic.  01i,0l0=24°  26'*4 ;  101,001=61°  37'*6 ;  110,100=60°  K/, 

a  100,  e  001,  /  014,  w  ow,  n  084,  t  102,  /  101, 
e  201,  m  110,  k  310,  d  410,  x  ill,  v  112,  z  212,  a  414, 
o  21 1.  The  forms  c,  f,  i,  and  perhaps  o,  «,  a?,  are  iretj^uently 
iieuuiiedriU  with  paruiiei  luces. 
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Combinations,     cex^  cexma,  eifev9Zjeolwnmda,    Twins.  1 
Twin-face  kf^m?  2.  Twin-face  /.  Cleavage*      very  perfect ; 
m,  Oy  traces.   Fracture  conchoidal .   Transparent . .  .translncesit 
Lustre  resinous... adamantine.    Ydl  nvish-white,  gtej,  grecn» 
jeUow,  brown.    Streak  white.    Bather  brittle,    h  s  rs. 

e  =  6'966...0'4S6. 

Before  the  blowpipe  intnmesoes  and  becomes  jeUow,  bal  i 
becomes  white  on  cooling.   On  charcoal  is  completelj  reduced. 
Partiallj  soluble  with  eflfervescence,  in  nitric  acid^  leaTing  a 
residue  of  sulphate  of  oxide  of  lead. 

PbS  +  aPbC,  sulphate  of  oxide  of  lead  S7*44,  carbonate  €£ 
oxide  of  lead  7S*S6. 

Analyses  a  bj  Irving,  h  by  Berzelius,  o  by  Stromejer,  d 
Thomson : — 

m        h        e  d 

Sulphate  of  oxide  of  lead  ...  89*0  SS-7  S7*S  tru 
Carbonate  of  oxide  of  lead  .   .   .   SS'O     7ro     79*7  Trc 

Is  found  in  attached  crystals  at  Leadhiik  in  Scotland  with 
other  oTm  of  h^ad.  It  is  said  to  occur  also  in  Spain,  and  in  thi^ 
island  of  Serpho. 

Two  mistakes  have  been  committed  in  fonner  descriptions  of 
the  crj'^stals  of  leadhillite.  One  by  Mr.  Brooke,  in  regarding 
susannite  and  ieadhilHte  as  having  the  same  rhomtx>hediil 
form  and  angles,  an  error  into  which  he  was  led  by  the  Terr 
near  agreement  of  the  angles  ro  of  susannite  and  ec  of  lea^ 
hillite,  and  by  the  occurrence  of  e  alternately  on  the  oppoails 
sides  of  most  of  the  twin-ciystals  of  leadhillite ;  the  wtenia* 
tion  of  the  faces  e  being  due  to  the  hemihedral  chazacteir  of  As 
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form  to  which  they  belong.  Mr.  Ilaidinger  was  also  deceived 
bj  the  hemihedral  form  of  these  crystdbei;  and,  not  having 
sufficiently  perfect  ones  for  measurement,  was  led  to  suppoee 
the  form  of  leadhillite  to  be  oblique,  and  to  be  the  only  form 
b^onging  to  this  ch«nicri]  compound.  The  opportunity^  how- 
ever, which  we  hare  had  lately  of  measuring  some  very  perfect 
cr^stab  of  lea^UiiUite  has  removed  all  doubt  of  their  being 
pnamatio* 

401.  CEEFSSITE.— Carbonate  of  lend ;  Phillips.  Plomb 
carbonate;  Hauy.  Diprisnmtischor  Blei-liarytj  Mohs.  Blei* 
apath;  Hausmann.    Ceruaait;  Haidinger. 

Prifiniatic.  011,010=40°  q'-o  ;  101,001=35°  52' j  110,100=08°  3o'o. 

a  100,  b  olOf  e  001,  f  ois,  d  ols,  s  10a,  k  101, 
%  901,  V  aoi,  z  401,  /  aao,  m  110,  r  aio,  p  111,  0  11s, 
y  11a,  9  ail,  ID  m. 

90^    0'  40°  40'  99'' 

90     0            mm  62  47 

90      0              fT^  122  43  Ww' 
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Conibi nations.  pi.jn,a.r^  mi.a.i/,  mpui  .c.p.r,  pmia.2j:.rhf, 
hwmpHrifokixac.  The  tacrs  p  miw^i'v.noH  striateil  pamllel  to 
their  intersections  with  i  or  m ;  thu  iace^  ^  almost  alwap 
striated  parallel  to  their  intersections  with  i,  and  also  ^lis^htlT 
parallel  to  their  intorsectioiis  with  m;  x,  t,  ^,  z  striated 
paraUel  to  their  intersections  with  eaeh  other ;  c,  usually  rongh. 
Twins.    Twin-face  «i,    Cleayage.  tolembly  peiiset; 

a,  X,  traces.  Fracture  conchoida^.  Triuisparent...ti»riiionjL 
Iiustre  adamantine.. .resinous,  b  =  i*8i3 . .  .2'0&4.  For  rays  in 
a  plane  parallel  to  a  and  polarized  in  that  nlane  f<  =  2'0t7. 
The  optic  axes  lie  in  a  plane  parallel  to  «,  ana  make  angles  of 
4^  8'  with  a  normal  to  9.  When  seen  in  air  through  the  Ikees 
c,  they  appear  to  nudce  angles  of  about  8^  84'  with  a  nomial 
to  c.  Colourless,  white,  ^^reyish,  yellowish-white,  lead-grev; 
sometimes  green  or  blue  from  an  admixture  of  carbonate  of 
oxide  of  copper.   Streak  wiiiie.    Ivuliier  brittle.    Hs=3*6.  G= 

6'4...O0. 

Decrepitates  violently  when  heated.  Before  the  blowpipe  on 
charcoal  becomes  yellow,  and  is  reduced.  Solul  ;  '  with  effer- 
vesce?ice  in  nitric  acid.  The  solution  yields  a  piveij/itate  with 
sulphuric  ucid.  With  hydrochloric  acid  a  crystalline  chloride 
of  lead  is  produced. 

PbC,  carbonic  acid  16*47,  ojude  of  lead  83*53* 

Analysea  of  cerussite  a  from  LeadhiUs  by  Klaproth.  5  fron 
Nertschinsk  by  John,  c  from  Griesberg  by  ^ei^gemaun,  d  fruia 
Benkhausen  near  Ailendorf  by  Schnabel:  — 

a        h         e  i 

Carhonieacid  18      16*8      18*48  ISDP 

Oxide  of  lead   89       81-4      88-61   '  88118 

Some  varieties  contain  a  yeiy  smaU  quantity  of  carbonalie  of 
oxide  of  silver.    A  variety  from  Monte  Poni  in  ftardini8> 

O  t=s  6-9,  contains  7  02  per  cent,  of  carbonate  of  oxide  of  sine 

In  crystals  ;  reniform,  compact  and  earthy  masses  ;  pseuda- 
morplum-  ulter  galena,  anglesite,  leadhillite,  baryte,  flin^r. 

Is  ioLiud  at  Przibram,  ilies  and  Bleistadt  ui  Bohemia,  W.v.- 
berg  in  Carinthia,  Bezbauya  in  Kungary,  Zachopau  and  Joloiiii- 
Georgenstadt  in  Saxony,  Zellerfeld  and  Clauujthal  in  the  Wktl 
Griesberg  in  the  Eifel,  Tarnowitz  ia  Silesia,  Badenweiler  in 
Baden,  Miisen  and  Siegen  iu  \\  r-tphalia,  La  Croix,  ^larkirch, 
Huelgoet  and  Poullaouen  iu  Irauce,  Kiddensk  iu  the  Altai. 
Bdekansk,  Taininsk,  Nertachinsk  and  Kolywan  ia  Siberia. 
Beeralston  in  Devonshire,  St.  Agnes  in  Cornwall,  ^Vlston  Mtxir 
and  Keswick  in  Cumberland,  in  SerbyBhire;,  at  Leadhilis  tui 
Wooloekhead  in  Scotland. 
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402.  ARAGONTTE.— Arragomt*  ;  Phillips,  ilauy.  Pris- 
dinger. 

Prionatie.  011,010=40^  60' ;  lOliOOisSfi^  4/ ;  ii0|1003b68^  ^. 


a    100,    I    010,    c    001,    U    Oil,   or    103,    h    101,  I  302, 

i    201^  V   aoi,  0  601,  £   aoij  m   no,  |»   111,  n  sia, 

#  911. 
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An  inamse  of  temperature  of  100^  c  diinixii8h98  mm'  bj  2'% 
and  incmuieg  kk^  by  6''6.  Combinations,  cm^  im^  eim,  kma, 
mkmna,  ^hma.,nf^,i,v.e,m^  Twina.  in-face  iti.  mta  =  62^  20', 
HP  99P  60'.  Sometimes  a  cfyBtal  is  united  to  each  of 
two  others.  desTage.  a,  distixict ;  less  perfect.  Frae- 
toxe  ooiiehoidal...iiiieTeiL  Traii8parait...tmQ8laoent.  Lnatire 
vitreouai  inoliiiiiig  to  lesinoiia  on  the  soxfim  of  fiMtove.  At 
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18°  c  the  indices  of  refiraction,  for  FraimlioferV  lines,  of  rays  in 
planes  parallel  to  a,  and  polarized  in  tho^  planes  respeo- 
tively,  are  ;— 

B   1*68061  1*67681  I'^^A 

C   1*66806  1*67779  1'6S890 

D   1*66689  1*68167  1*63016 

E   1-69064  1*68684  1*68264 

V   1*69616  1*69068  1*68479 

G-   1*70816  1*69886  1*6888S 

H   1*71011  1*70609  l'6m6 


At  82^  c  the  three  indicee  for  the  line  F  are  i '69121,  i  '68967| 
1*68416.  The  optic  axes  lie  in  a  plane  parallel  to  b.  When 
8een  in  air,  through  the  £ices  they  appear  to  make  ang^  of 
16^  27'  with  a  normal  to  e,  Oolourlesa,  white  passing  Into  grer, 
w4ne-yelloWy  honey-yeUoWi  green,  blue.   Streak  grejisb-i%t& 

Brittle,    H  r=  8*6. ..4*0.    Q  =  9*98. ..8*01. 

In  the  matrass,  a  little  below  a  red  heat,  sweUs^  intmneeoes 
and  fiills  into  a  coarse  powder,  and  a  trace  of  water  eeeapea 
Before  the  blowpipe  becomes  caustic.  The  yarieties  eontainii^ 
strontian  impart  a  red  colour  to  the  flame.  Soluble  with 
effervescence  in  nitric  acid,  and  in  hydrochloric  acid.  TLo 
solution  in  liydrochloric  acid  evaporated  to  dryness,  and  miiHl 
with  alcohol,  burns  with  a  red  llame  when  strontian  is  present. 
Phosphoredceb  when  heated. 

•       ■  • 

CaC,   carbonic  acid  44  00,  lime  oO'OO. 

Manj  varieties  of  aragonite  contain  a  small  quantity  of  ob^ 
bonate  of  strontian,  others  carbonate  of  oxide  of  or  car 
bonate  of  protoxide  of  manganese. 

Analyses  of  arau^miU^  a  from  the  Kaiserstuhl,  b  6rom  Nertb- 
chinsk,  c  i'vom  tlie  Biaiie  Kuppe,  d  fibrous,  fi*om  Tschopao,  efiois 
Waltsch,/  cijstals  irom  Monna  in  Azagon,  all  hj  Stiomejrer 

a        h        e  d       e  f 

Carbonate  of  lime    .   0710  97*98  96  18  os  00  98  05  j^  fts 

Carbon,  strontian     .     2*46  l  od  2*24  101  o  si  rm 

Hydrate  red  ox.  iron      —  —  0  22  014  014   

Water  0*41  O'Se  0*31  0*91  090  Oia 

Analyses  of  aragonite  a  columnar,  fiom  Bast&nes^  k  fnm 
Leogang  by  Stromeyer,  •  from  Henengrund,  0  =  6*08,  k  frotn 
Besban^a,  o  «  a-se,  by  Nentwich,  from  Tamowitz  in  Silesia 
(tamowicite),  a  =  S*os...a-Ol,  /  by  Bottger,  m  by  Xersten :  

9       ^        i        i       i  m 

Carbon,  lime  .  .  .  96*30  99  13  S8*6S  OO'Sl  9S*aa  STSl 
Carbon,  stron.     .    .     4*10     0'7S     0*00     OHM     ~  ~ 
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g       h       i  Jk 

Carbon,  ox.  lead  .   •  —  —  —  — 

OttrboB.  ox.  copper  .  —  —  —  0*19 

Bed  ox.  mm    .   .   •  —  —  o*ii  — 

Water   o*eo  0'15  0*17  0-83 

A  fibrous  yariety  from  Dufton  in  Cumberland  (satin  spar) 
containa  4'96  per  cent,  of  carbonate  of  protoxide  of  manganese. 

The  aragonite  deposited  by  the  hot  apringa  at  Carlsbad 
(sprudelatein)  consists,  according  to  Berzelius,  of— carbonato 
of  lime  97*00,  carbonate  of  strontian  0*33,  fluoride  of  calcinm  0*69, 
pbosphatea  of  lime^  alumina  and  oxide  of  iron  0*69,  water  1*40. 

In  attached  and  imbedded  eryatalay  fibrona  and  compact 
maaaes,  in  globular  and  coralloid  snapes  having  a  drusy  Burtace. 

la  found  in  gypsum  at  Molina  in  Aragon  and  Mingnuiilla  in 
Valencia,  at  Bast^nes  near  Dax  in  the  Landes,  in  basaltic  rocks 
on  the  mountain  of  Cziczow  near  liorschnetz,  near  Ti^chopau, 
Toplitx,  Kolosoruk  and  Waltsoh  in  Bohemia,  the  Eifel,  the  Kai- 
serr^tulil  in  Baden,  Hofgeisinar  in  llessia,  ou  the  Blauo  Kuppe 
near  E^ichwege,  in  many  places  in  AuverjS^e,  LeoLrans:  in  Salz- 
burg, Fall<f'nstein  near  Schwatz,  and  other  j)lace8  in  the  Tyrol, 
Herrengrimd  in  Hnno^ary,  Nertschinsk  in  Siberia,  Greenland ; 
in  beds  of  brown  iron  urc  at  Saalfeld  aTid  Ivamsdorf  in  Thu- 
nngia,  the  llarz,  JStiria ;  in  Serpentine  in  the  valley  of  St. 
Nicholas  in  Piedmont ;  in  the  lavas  of  Vesuvius  and  Iceland ; 
in  the  matter  deposited  by  the  hot  springs  of  Carlsbad ;  fibrous 
and  maasive  at  Bufton  in  Cumberland.    The  coralloid  varieties 
are  fbnnd  at  Eisenerz  in  Btiria,  Hiittenberg  in  Caiintliia, 
Hungarr,  Transylyania,  Devonshire,  Buckinghamahire,  at  Lead- 
and  on  the  coast  of  Galloway  in  Scotland. 
*When  carbonato  of  lime  cryataUiaea  from  ita  solution  in 
wnter  containing  carbonic  acid,  at  the  temperature  of  boiling 
water,  or  is  precipitated  by  pouring  a  boilmg  hot  solution  of 
chloride  of  calcium  into  a  solution  of  c^bonato  of  ammonia, 
also  boiling  hot,  it  takes  the  form  of  aragonite.    Tlie  specific 
gravity  of  the  precipitate      2  9 19.    When  it  crystal! i/.cs  from 
a  solution  at  the  ordinary  temperature  of  the  atTnosj)here,  or 
from  fusion,  it  takes  the  form  of  calcite.    The  specitic  gravity 
ol'  a  cijstal  of  aragouite  is  reduced  by  ignition  to  that  of  calcite. 

4i>3.  8TR0NTIAN1TE.— Strontianite ;  Phillips.  Stron- 
tiaiie  carbonate** ;  Hauy.  Peritomer  Hal-Baryt  j  Mohs.  Stron- 
tiaiiit ;  Haui^mann,  Haidiuger. 

Prismatic.  011,010=40°  ;  101,001=35'^  54' j  110,1 00 =68"^  39'. 
a   100,  e  001,  t  ois,  k  loi^  I  aoa,  i  aoi,  a  401, 
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CABBONATES 


q  601,  ^  801,  X  12  0  1,  m  110,  o  113,  ]^  111,  0  332, 
A    221,  0    331,   \    441,  I    881,   p  446. 
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Combinations.  cam,  pamiy  pcamo,  cakmQ^  cam^, 

cahnzB,  pcamhiZy  campid\.  The  faces  c  often  rough,  or  striateii 
parallel  to  their  intersections  with  i.    fw,  £,  x  striated, 

deeply  parallel  to  their  intersections  with  c,  and  consequenth" 
often  curved.    Tw  ins.    Twin-face  m.    Cleavage.  tt^ierabh 
perfect ;  t,  less  distinct ;  a,  very  faint  traces.   Fracture  tmere 
Transparent.,  .translucent.    Lustre  vitreous,  inclining  to  resii - 
ous  on  the  surface  of  fracture.    Colourless,  white  paaaing  ii 
grey,  yellow,  green ;  pale  wine-yellow,  pale  asparagufl  a 
apple-green.    Streak  white.    Brittle.   ii  =  3*6.   g  =  3  69...«*6-. 

Intumesces  before  the  blowpipe,  shines  brightly,  iiupa 
a  red  colour  to  the  flame,  and  in  a  strong  heat  molta  on  t 
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thinnest  edges.  Soluble  ^vith  efFervcscence  in  hydrochloric 
and  nitric  acids.  Paper  moistened  witli  the  liTdrochloric  solu- 
tion, and  afterward??  dried,  burns  with  a  red  tiame.  The  solu- 
tion, eTOQ  when  veiy  dilute^  yields  a  precipitate  with  Buiphuric 
ttcid* 

•     •  • 

SrC,  sixontian  TO'id,  carbonic  acid  89*67. 

Analyses  of  strontianite  a  Strontdan,  b  £rom  Brauns- 
docfy  both  by  Stromeyer; — 


a 

b 

.  80-81 

S9-95 

.  65-60 

67'o2 

liime  

3-47 

1*28 

Oxides  of  iron  and  luaugan.  . 

007 

0*09 

.  0*08 

007 

e 

d 

e 

/ 

9 

92-87 

02-75 

93*43 

9108 

94*70 

6*60 

6*60 

6-28 

8*64 

6*88 

0*86 

001 

0*08 

0-10 

0*86 

0*96 

0*0d 

Analyses  of  strontianite  from  Clausthal  c  white,  d  yellow, 
bi^th  by  Jordan,  e,  f  from  Strontian,  both  by  Thomsoni  firom 
fiaimn  g  by  Becks,  h  by  bcimabel : — 

A 

Carbon,  stron.      .    .    92*87    02-75    93*43    91  08    94*70  91*71 
Carbon,  iimo    .    .    .     6*60     6*50     6  28     8*64     6*88  7*80 
Carbon,  protoz.  irotn .  — 
Carl 

Water  o* 

Silica  and  lois  •   .   •    —     —     —      —     —  0*40 

In  attached  cn  ^jtals,  which  nre  oft  eii  a<  iculiir  and  united  in 
groups  ;  columnxu*,  tibrons  and  granular  masses. 

Occurs  in  veins  in  the  older  rocks,  limestone,  clay,  iron-stone, 
basalt.  la  found  at  Strontian  and  Leadhills  in  Scotkad,  in 
Yorkshire,  at  Braunsdorf  near  Ereiberg,  the  Bergwerktfwohl* 
fahrt  mine  near  Clausthal  in  very  perfect  crystals,  Leogang  near 
Salzburg,  Hftmm  in  Westphalia^  Gaveradi  in  the  Grisons,  the 
Giant's  Causeway,  Starachowice  in  Poland,  Schoharie  and  Mar* 
ceUns  in  New  York,  Popayan  in  Peru. 


WTTHEBim— Witherite ;  PhiUips.  Baryta  car- 
bonatte;  Hany.  Diprismatischer  Hal«Baryt;  Mohs.  Wi- 
therit ;  Hausmann,  Haidinger. 

Prismatia   011,010888^  46'|  101,001^8(^88';  110,100s69^16^ 

a  100,  e  001,  s  108,  h  101,  %  801,  m  no,  f  ill,  o  118. 
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ac 

90° 

o' 

31° 

o' 

xa 

m 

39 

•V 

W 

112 

0 

XX 

40 

42 

ma 

o9 

15 

Jca 

63 

27 

film 

61 

30 

kkl 

73 

6 

49 

47 

riG.  673. 

00 

oo" 
00 


90^  S' 
110  4d 
34  $0 
60  36 
71  49 


f  10.  674. 


Combinations.  ki,ma^  ok.c.ma^  cma.pi,  xma.ki.  The  fkaes 
f»  striated  parallel  to  their  intersectionB  with  the  flukes 
pj  %  striated  jparaQel  to  their  interaections  with  p,  Twin& 
Twiii-&ce^.  uleavage.  distinct ;  »,  imperfect.  Eradare 
imeven.  Semi-transparent.. •translucent.  Lustre  vitreous ;  oo 
surfaces  of  fracture  resinous.  White  passing  into  yellowish  or 
greyish-white^  sometimes  inclining  to  green  or  red.  Biitde^ 

H  =  a*0...8'S.    e  =  4*S...4-4. 

Before  the  blowpipe  imparts  a  yeUowish-green  colour  to  Ife 
flame,  and  melts  into  an  alkaline  enamel.  On  chaiooal  inht- 
mesces,  becomes  caustic  and  sinks  into  the  charcoal.  Soluble  with 

effervescence  in  dilute  hydrochloric  acid.    The  solution,  after 

being  largely  diluted  with  water,  yields  a  copious  precipitate  <BL 
the  addition  of  sulpliiaic  acid. 

•       •  • 

BaC,   barytea  77*64,  carbonic  acid  22-36. 

Analyses  a  by  Witheringi  h  by  Buchols,  e  by  Beudant: — 

a  h  e 

Carbonic  acid  ....    20*8       so  cx)  22*5 

Earytes   78*6       70  «6  77*1 

Lime  —         —  0'4 

Water  l-o        oa3  — 

In  attached  ciystal^s  \  more  frequently  in  globular^  renifim 
and  columnar  masses* 
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Occurs  usually  in  veins  uf  galena,  in  transition  and  carboni- 
ferous rocka,  also  in  yeins  in  granite  niul  porphyry.  Is  found 
in  lead  mines  at  Anglesark  in  Lancjishire,  Alston  Moor  in 
Cumberland,  Fallowlield  and  Dufton  Fell  in  Durham,  in  West- 
moreland, Shropshire,  Flintshire ;  in  beds  near  Peggau  and 
Neuberg  in  Stina ;  at  Leogang  near  Salzburg,  Tamowitz  in  Si- 
lesia, Sslana  in  Hungary,  Schiangenberg  in  Siberia,  Sicily, 
Chile. 


405.  ALSTONITE.— Baryto-calcite  en  piisme  droit;  Du- 
friikoj,   Alstonit;  Haoflmann,  fiaidinger. 

Prismatic.  011,010=88^89';  101,001=86^  2/'5;  110,100=69^  86'*6. 

a  100  deavage,  k  loi,  i  soi,  m  110,  p  111,  h  891. 

ir        111^  60'  UO^  64' 

kk'       72    66  hh'       67  30 

mm*     61     9  hh''     109     0  (fig.  674.) 

fp^       49    88  h'kT    149  0 

pp'*      90  20 

Combinations,  ^z,  pnn»    Twins.   Twin-face  m.  Cleavage. 

fit,     tolerably  distinct.   Fracture  conchoidal. .  .uneven.  Trans- 

]iart  lit . .  .inmslueent.  Lustre  vitreous,  on  the  sui'faces  of  frac- 
ture resinous.   Colourless,  grey  Lib- white.    Streak  white,   h  = 

4U...4*6.     G  =  3'«6...3*70. 

Decrepitates  and  ])]io8pbore8ce8  before  the  blowpipe.  Soluble 
in  acids  with  e^brvesceuce. 

SaC  +  CaCy  with  a  variable  quantity  of  SrC. 

Analyses  of  alstonite  a  from  Bromley-Hill  by  Johnston,  h 

from  Fallowfield  by  Delesse : — 

a  h 

Carbonate  of  barytes                     62  16  66*31 

Carbonate  of  b'me                          80*99  89*90 

Carbonate  of  strontian    •    .    .    .     6*64  1*10 

Silica  —  0*90 

Oxide  of  manganese  —  o*i6 

Jb  found  HI  veins  with  galena  at  Bromley -Hill  near  Alston 
JHoor,  and  at  Fallowfield  near  Hexham. 

The  substance  Bad  +  6*0  appears  to  be  dimorphous.  In 
fl^ertonite  its  cirstals,  isomorphous  with  aragonite,  cerussite, 
0trantianite  and  witherite,  belong  to  the  prismatic  system ;  in 
fxaytocalcite  they  bdong  to  the  oblique  system. 
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40e.  BABYTOCALOIX£.— Hemiprisiai^iBelier  Hai^fiuTt ; 
Mobs.  Barytoealdt; ;  Hausma 

°a^. 


I,  fiaidiiiger. 

Oblique.  101,100 — ei^  0' ;  111»01Q  =s  sa''  ST' ;  101/»l  «4l* 
0  001,  A  101,  |>  ioi,  m  110,  r  lao,  «  111,  t?  121. 


no. 


41° 

26' 

w' 

68^ 

0' 

32 

26 

66 

0 

mm 

84 

62 

«^ 

86 

33 

w 

33 

54 

*P 

77 

0 

u 

100 

54 

Combinations.  9m,  esphmr.  The  ^Eu^ea  h 
striated  parallel  to  their  intersections  with  t; 
m,  r  strutted  parallel  to  their  intersections 
with  each  other.     Cleavage.  perfect; 

less  perfect.  Fractore  imp^ect  con- 
choidal*. . .uneven.  Transparent. . .transhioent.  Lustare  vitreooa^ 
inclining  a  little  to  resinous.  Greyish,  yellowiah  or  greefiioh* 
white.    Streak  white.    Brittle,   h  =  4*0.    e  =  a'6...8*7. 

Before  the  blowpipe  imparts  a  yellowish-green  colour  to  the 
flame  and  becomes  alkaline,  but  does  not  melt.  With  bofax 
fuses  with  etfervoseeuce  into  a  clear  glass,  to  which  a  hyacinth- 
red  colour  is  imparted  by  the  hepar  formed.  With  soda  i? 
decouiposed  ;  the  harvtcs  sinks  with  the  soda  into  the  charcaji, 
leaving  the  lime  behind.  lb  soluble  with  cIIli vcscouee  in 
hvdrochlono  and  in  nitric  acid.  The  solution  when  veiy  diiulx^ 
yields  a  precipitate  ou  the  addition  of  sulphuric  acid* 

•      •  •  •      *  • 

BaC  +  CaC,  carbonate  of  barytea  66  31,  carbonate  of  iiiae 
83*69. 

Analyses  of  barytocakite  a  by  Children,  h  by  Deleaae: — 

a  h 

arao 


Carbonate  of  bazytes  afi*a 

Carbonate  of  lime  8a**6 

Silica  — 

In  attached  crystals,  and  massive,  in  veins  in 
stone,  at  Alston  Moor  in  Cumberland. 


aa-aa 
0^ 


407.  CALCITE.— Carbonate  of  lime;  Phillips.  Chaiix  ^-mr- 
bonatee ;  Hauy,  Khomboedrisches  Kalk-Haloid ;  Moba 
Kalk;  Hausmann.   Caldt;  Haidinger. 

BhombohedraL    loo^ll  =  44^  36'*6. 
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o   111,  a   oil,   h  211,  {    726,   m   all,   r   100,   n  711, 

U    211,   jc  255,   e  oil,  I    133,  f   122^  i   7  11  11,  0   233,  A  466, 

y    111,  g    877,   ;f/    644,  x   ^33,   t)    756,  «   322,   d    683,  tt  210, 

fi      513,     4     715,    r    320,     ^     730,    /     310,    ic     110,    ^  610, 

r    710,   V    601,    9    60l,   n    401,     ^     11  0  3,   X    801,    1/  602, 

»     80l»    3     704,     <r     603,    y     302,    q    403,    ;i    oOT,  C06, 

^     13  0  IT,    9     622,     &     798,    t     All,    A     066,     ^  686, 

:r  212,  ^  813,  0  88i^  p  488,  f  788,  8  8l9,  y  688, 
^    6S4,  1^   18  1  8. 


90° 

0 

eo 

S6<^ 

16 

67° 

66' 

oo 

60 

0 

46 

3 

108 

46 

Id 

80 

0 

h 

88 

17 

71 

80 

18 

64 

If 

64 

64 

110 

16 

mo 

76 

47 

€0 

44 

87 

yp 

78 

61 

mtd 

114 

10 

r 
CC 

74 

66 

118 

84 

ro 

44 

87 

49 

40 

76 

47 

74 

66 

88 

60 

114 

10 

no 

88 

90 

60 

68 

to 

78 

88 

66 

60 

84 

88 

u' 

116 

9 

no 

13 

62 

ho 

55 

57 

do 

82 

47 

uu 

23 

66 

w 

91 

42  ' 

dd' 

118 

27 

KO 

13 

62 

63 

7 

me 

23 

66 

§■ 

lUI 

9 

Tbe  three  columns  cxliibit  the  angles  between  pairs  of  &ces 
on  opposite  sidea  of  oh^       hb"  reepectivel^ : — 


rr 

86^ 

16^ 

17** 

86' 

186** 

44' 

inr 

88 

89 

88 

89 

180 

40 

86 

88 

84 

4 

118 

18 

n 

80 

86 

41 

66 

116 

6 

tew 

16 

69 

49 

23 

112 

19 

10 

55 

67 

23 

110 

15 

ee 

9 

32 

69 

1(3 

108 

50 

vy 

11 

69 

77 

49 

85 

59 

trtr 

14 

27 

77 

64 

82 

3 

nn 

18 
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7S 

5 

76 

8 

DD 

18 

47 

78 

4 

73 

26 

XX 

24 

10 

77 

49 

60 

15 

28 

63 

77 

8 

68 

26 

86 

88 

76 

88 

47 

8 

40 

6 

78 

40 

89 

11 

TT 

41 

46 

78 

64 

88 

8 

#y 

46 

88 

70 

69 

89 

18 

49 

60 

68 

81 

81 

7 

68 

18 

88 

48 

18 

80 

68 

84 

86 

88 

18 

88 
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WIQ.  677. 


HQ,  678. 


no.  579. 


no.  680. 


VLB.  681. 


no.  662. 


flO.  685. 


An  inciease  of  temperature  of  loo^  o  alters  by  8''6  the  angle 
between  the  principal  deavageB,  making  them  assume  a  position 
more  nearly  at  right  angles  to  each  other.  Forms  and  oom- 
binationB.   r,  c,  e,  w,  /,  i»,  A,  o,e.r./,m.h.v.fi,b,  e,o,r^fiy.X,fi.h,a, 

r.eJltfi.(p.c.^.b.a.o,  r.ew.w.  ^  J'.e,r,m.v^.b.a^  m.o.r.v,  h.o.<p, 
^,e.r.k,  v.o.rJ.m.Lf.t.bM,  v.rI.of,rI<p,  y-f^x-vty  ^/,eb.ua.Jr,  ^o.e^ 
b.o.^.rJi.<p.f.T.t,\.Vy  a.fr,ifr^  orj.bj  ob.ah,v.Q.y.\.q.m^,  ef.oxb^m-' 
v.mvhiK  fn.r.y,reb,vy^  fb.B^  fm.orv.rv  h  mo.r.a,rvQa,  me.va.vs^ 
nivj/Jrfb.tfb.Jfia.^b.tra.qf,  erm^vb,  sm.r.rl,  se.o.vh^  vb.e.f,- 
p.ry.trljm,  vth.c.vf.cr<*)h,  vzm.d.b,  vipn.d  r.rb.rzbj  xf.n.r.v.ve.vr^ 
fLfn.v.h,  bo.e.f.^.h.re.eJ.ew.ms,  be.f.l.h.v.fo.rfc.vms,  hv.r.e.fp.ei.tne^ 
hr.f^^f  obaxjmjm^  qfybCy  Slf\>a^  etrfirmyfid,  rfmUvaa,  bjf^ 
e<Tj  ^,  y?,  c^nf,  rety  hfo,  ^c,  mcfi,  o./.c^.y, 
o^H.jfy  oMk,Mf,m^.  ^ ,  abf£.mv,  bm.v.eftjyv,  be.^.Q,  ab.ei^^^, 
oiM:£h.iy,  mfxSf^Xy  olvwc,  oaifp^,  a.v,d,mf^.  The  fiu^es  o 
are  nsnally  rough;  e  striated  parallel  to  their  intersections 
r;  r  rather  oured;     w  striated  parallel  to  their  inter- 

c  0 
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sections  v>  ith.  e ;  it,  a  striated  parallel  to  their  iBter^aections  wiiK 
r.  Twins.  1.  Twin-plaue  o.  The  axes  of  the  rhombohedrans 
are  parallel.  2.  Twin-plane  e.  The  axes  of  the  rhumbohedron'? 
make  with  each  other  an  angle  of  127°  3o'.  This  composition 
sometimes  frequently  repeater],  producing  stria*  on  the  faces  of 
cleavage.  Tlie  planes  of  union  parallel  to  a  face  e  have  K-tn 
mistaken  for  cleavages.  3.  Twin-plane  r.  The  axes  of  the 
rhombohedroiis  make  with  each  other  an  angle  of  do^ 
4.  Twin-plane  f.  The  axes  of  the  rhombohedions  make  with 
each  other  an  angle  of  68^  46'.  Cleayage.  reiy  eaafly  ob> 
tained,  even  and  often  very  perfect ;  o^hjO^ traces  more  or 
leas  faint.  !Fracture  oonchoidaly  perfect  bat  not  easil j  obtainei 
Transparent*.. translucent.  Lustre  Titreous;  o  indming  to 
pearly.  Most  of  the  fonns  bright,  e,  I,  h  less  bright.. *daE 
The  spheroidal  wave  suifiMse  is  obhte.  At  IT^'TS  o  Uie  indkci 
of  refraction  corresponding  to  Praunhofer's  lines  are — 


•  ^ 

1* 

H  . 

.  1-68330 

1*49780 

Or  . 

.  1*67617 

1  4$H53 

F   .  . 

.  1*66802 

1 '40075 

E  . 

•  1*66360 

1*48868 

D   .  . 

.  1*66850 

1*48635 

C   .  . 

.  1*65452 

1*48455 

B   .  , 

1  • 

.  1*06308 

l'48a81 

An  increase  of  temperature  of  64°  c  increases  the  indei  c: 
the  extraordinary^  rav  F  iVooi  l*4»075  to  1*44)118.    The  index 
the  ordiiuiiy  ray  is  not  altered.    Colourless,  white,  ouly  aeti- 
dentally  grey,  blue,  green,  yellow,  red,  brown,  blnck.  Streai 
widte.    Brittle,    n  =  3*0.  2*68. ..2*76.    Ao^umsa  vilztM 

electricity  by  pressnre. 

Infusible  before  the  blowpipe;  becomes  caustic  and  ukam 
with  peculiar  brightness  as  soon  as  all  the  carbonic  acU  ii 
expelled.  Soluble  in  borax  and  salt  of  phosphorus,  forming  a 
trsnsparent  bead.  Easily  and  perfectly  soluble,  with  tfSet^ 
yesoence,  in  hydroehlorio  and  in  nitric  acid.  Exposed  to  a  higk 
temperature  under  presBore,  or  surrounded  by  an  iitinuatihaffp 
of  carbonic  acid,  it  ruses  without  being  deoomposed,  and  kcsa- 
yerted  into  a  czTstsUine  mass. 

• 

CaC,  carbonic  acid  44  00,  lime  56  00. 

Analyses  of  cslcite  a  from  Iceland  by  Phillips,  h  from  , 
e  from  Andrewberg,  both  by  Stronieyer,  d  from  Brilon 
Schnabel,  e  from  the  calamine  mines  of  Olkucz  by  Gibba^  / 
from  Andi'ea«»berg  by  Hochstetter 
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ah  €        d  B  f 

OMbonicacid    •    •    .    44*0    4370  43*66    4a*62  43*81  48*80 

Lime  M-5    M-IS  «6'96    M'80  60*76  64*40 

Magnesia  —      —  —      O'lS  0*66  — 

Frotox.  iron  .   .   .   (tad  ib  o*i6  0^86)   —  o*6i  1*66 

Ox-  rine  —     —  —     —  4^07  — 

Water  —     —  O'lo    iw  —  — 

tKhcft  «—  i"e6 

Aiialjsee  of  calotte  h  from  cavitiee  in  the  cainmiae  of 
Altenberg  by  Monheini,  •  from  M&idea  ij  AJiraid,  k  txm, 
Moutiem  by  Berthier^*- 

Carbonate  of  lime  .  .  •  •  • 
Carbonate  of  mas^esia  .  .  • 
Carbonate  uf  p rot  ox.  iron  .  . 
Carbonate  of  protox.  man.     .  • 

Carbonafte  of  o&.  sine  •    .  • 




h 

• 

k 

89*27 

96*0 

0*37 

9'3l 

6*23 

8*58 

80 

009 

0*62 

10 

1*64 

101 

«*16 

In  attached  and  imbedded  crystals,  masaive,  and  pseudo- 
morohoua  after  aragonite,  gypsum,  gayluasite,  fel^ar,  augite. 

lUie  crystals  are  found  in  dmsy  cayities  and  Teins,  less  fp^ 
qfoently  in  beds,  in  limestone  and  abnost  every  other  kind  of 
rock,  and  accompanying  a  great  variety  of  minerals ;  and  in  the 
cavities  of  amygdaloidal  rocks.  The  forms    h,  \^  %  # 

and  thrir  combinatioiiB  aie  fiequentiy  found  in  yeins  at  An- 
dreaaberg  in  the  Harz ;  the  fomw  r,  e,q,hm  the  rana  of  the 
western  Han ;  the  forms  0,  h  on  the  rafienberg  and  Meise- 
berg;  r,  y,  e,  h  in  veins  of  hematite  near  Andreasberg  and 
Zorge  ;  i"  m  the  numganese  veins  of  Ihlefeld;  m^J',  ?/  in  nodules 
of  iron  and  manganese  ores  at  Iberi:^.  The  form  v  oeciirs  fre- 
quently in  Derbyshire,  and  e  in  Cumberland,  in  veins  contain- 
ing galena.  The  combinations  r.etv.K.  $  h  are  found  near 
Pmc^ie  ;  the  combinations  ef.o.vh.viv.mvho  and  fa  r  y .reh.vif  in 
Carinthia  and  Bohemia.  The  forms  tn,  h  prevail  in  tlie  min- 
ing districts  of  tSaxouy  and  Bohemia.  At  Pontainbleau  in 
jEVance  ciystals  of  the  form  /  occur  containing  a  meohaaical 
mixture  of  &om  66  to  96  per  cent,  of  fine  quartz  sand.  Yery 
large  tnasparent  crystals  are  found  in  a  cavity  ux  tmp,  with 
atilbite,  on  tibe  north  ahoze  of  Bakilord  on  tlie  east  coast  of 
loeknd.  Bemairkable  cryatab  aie  also  SomnA  in  Baden  at 
Wiesik>ch  aiid  Donaneaehingen ;  in  Fraaeey  PoktieEs,  Chahyaoea 
floid  Paris  I  in  the  TTmted  States^  Ac.  Cakdte  haa  been  fonnd 
in  psendomorphous  crystals  after  gayluante  at  Oberadorf  near 
Saugerhansen  in  Thuringia,  a^  Rating  not  far  from  Tonningen, 
i*iderj>ledt  in  JSchleswi^,  and  in  hume  uf  the  iiei^kbouriiig 
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island.s,  and  in  the  froiitai  siiium^^  of  the  skull  of  tiie  ur>Q§ 
spehi'iis  iu  a  cavern  in  the  Tufna  near  lieriiiauecz  not  far  from 
Neusold  in  Hungary.  Lamellar  varieties,  in  very  thin  parallel 
layers  bounded  by  the  faces  (schieferspath)  occur  in  beds  of 
granular  limestone  in  Saxony,  Bohemia,  Norway,  Cornwall,  in 
Glen  Tilt  and  Assynt  in  Scotiand,  and  in  the  oonnty  of  Wick- 
low,  Ghranular  Umeetone,  or  statuary  marble,  consists  of 
minute  crystals,  and  sometimes  forms  entire  mountains,  but 
more  frequently  occurs  in  beds  in  sneiss,  porphyry  and  miea 
slate.  Statuaxy  mazble  is  found  in  the  islands  of  Paros,  Nasos 
and  Tenos,  Pentelknis  and  Hymettus  near  Athens,  Cainm  on 
the  Gulf  of  G^noa,  Schlanders  in  the  TyroL  The  oompaet 
Tarieties  (marble  or  limestone)  variously  coloured  by  an  admix- 
ture of  silica,  alumina,  oxide  of  iron,  carbon,  form  the  greater 
part  of  the  transition  aiid  ntwer  ioruiatiuus.  Some  of  these, 
the  oolites,  consist  of  an  aggregation  of  minute  Li;lobult's*.  Sta- 
lactites and  tula  are  continually  formmg,  being  depositt'd  from 
water  containing  carbonate  of  lime  dissolved  iu  an  excess  of 
carbonic  acid.  Stalactites  form  mamiUated  or  long  fibroire 
iiinsses  in  fissures  and  caverns  of  limestone  rocks.  Tufa,  an 
alluvial  deposit  from  calcareous  springs,  is  formed  in  immense 
quantities  near  Terni,  Tivoli  and  oHier  places  in  Italy.  Chalk 
appears  to  consist^  in  a  great  measure,  of  an  aggregafcioa  of 
foBsilSi  chiefly  infiisorial. 

408.  ANEEBITE.— Paratomes  Ealk-Haloid;  Mohs.  An* 
kerit ;  Hausmann,  Haidinger. 

Bhombohedral.   100,111  s  4idP  u\ 
0  III,  e  oil,  r  100. 

ro         43*^  5i' 
rr        73  48 

eo         25    43  (figs.  686,  S80.) 

ee       44  6 

Combinations,  or,  er»  Twins.  1.  Twin-face  o.  2.  Twin- 
fiu»  e,  A  frequent  repetition  of  this  composition  produces  the 
striie  sometimes  observed  on  the  desTages  parallel  to  their 
intersections  with  o.  The  faces  o  rough ;  deeply  atfiatod 
paraUel  to  their  intersections  with  r.  CleaTSge.  r,  perfect, 
fracture  uneren.  Translucent...8lightiy  tranuucent.  Loalie 
Titreous,  sometimes  inclining  to  pearty,  Ydlowiah-wliite... 
yellowish-grey;  becomes  brown  by  exposure  to  the  air.  fll  nwk 

white.    BritUe.    H  =  8*6... 4*0.    O  as  8'040...8'08S. 

Before  tiie  blowpipe  becomes  black  and  magnetic,  Witii 
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DOLOMITE.  581 

soda  gives  indications  of  n^auganese.  Imparts  the  colour  of 
iron  to  glass  of  borax.   Soluble  with  effervescence  in  nitric  acid. 

Analyses  of  ankerite  a  hy  John^  i  commimicated  bv  Hai- 
dinger,  e  by  Schidtter,  d  fipom  Golrath  in  Stiria  by  Bertbier, 
e  from  Tinzen  in  the  Ghisons  by  Schweizer : — 

a       b  e 

Carb.  lime  •   50*0  48*06  50*11 

Carb.  magnesia  8*4  16*46  11*86 

Carb.  protoi,  iron    ♦    .    •    .    85*0  82*06  85*81 

Carb.  protoz.  mangan.  .   •   «    5*0  2*87  8*08 

Insolable  —      —      —    075 

Is  found  in  attached  crystals,  granular  and  compact  masses, 
on  the  Rathhausberg  near  Grastein  in  beds  in  mica  slate,  in 
8tiria  at  Eiaenens,  on  the  Golrath,  at  T^aiding  near  Yordem- 
berg,  Neubnrg,  on  tbe  Bothaol,  on  the  Ymtschalp. 

400.  DOLOlVrTTE.— Bitter  Spar;  Phillips.  Chaux  caru 
bonatce  mac^iesilen^ ;  liauv.  Makrotypes  Kalk-Haloid;  Mobs. 
Bitterkalk;  Hausmann.   I)olomit;  Haidinger. 

JiLombohedraL    111,100  =  43°  6i'-6. 


d 

51*1 
25*7 
80-0 
8*0 


a   111,  a  oiT, 

nt    418,  K  514. 

parallel  &ce8> 


e  oil,  r  100,  /  Til,  m  sTI,  v  201, 
The  forms  n^,  K  are  liemibedral  with 
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See  also  figs.  578,  580,  581. 

An  increase  of  temperature  of  100^  o  alters  the  angle  between 
the  cleava^  planes  4',  making  them  assume  a  position  more 
newly  at  right  angles  to  each  other.   Forms  and  eombinations. 

m,  er,  ro,  m,  am,  arm,  arm,  annf.  oarfv,  aarfmv,  aormn\^yi\ 
ThB  faces  o  sometimes  convex,  producing  lenticular  shapes ;  a 
deeply  striated  parallel  to  their  intersections  with  r;  r  some* 
times  convex;  p  sometimes  dmsy.  Twins.  Twin-ftce  0. 
Cleavage,    r,  perfect}  the  sur&ces  of  cleavage  sometimes 
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curved;  e,  tracea.    Fracture  conchoidal.  Semi-transparent 
translucent.    Lustre  yitreous,  more  or  leee  inclining  to  peaHj 
in  different  Taiieties.    Colourless,  white^  pale  green,  jcUew, 
grejTy  black,  sometiines  red,  blue,  aometiiiDefl  brown  in  coine- 
quence  of  exposure  to  the  atmosphere^   Stoeak  grejriahrwfaite. 

Brittle.    H  s=  8*6. ..4*5.    O  =  3-80. ..9*96. 

Infusible  before  tks  blow^)ipe.  Some  Tarieties  turn  brown  or 
black  when  heated,  others  exfoliate.  With  fluxes  it  usaaBj 
oiTes  indications  of  iron  and  not  un&eauentlj  manganese.  In 
inmps  it  does  not  efferresce  in  hydrochloric  add.    In  powder 

it  is  soluble  with  efferresconce,  but  not  entirely  unless  heated. 

•  •       « • 

CaC,  MgO.   Many  Tsrieties  contain  also  carbonate  of  pEO- 

toxide  of  iron  or  of  manganese,  or  both  together. 

Analyses  of  dolomite  o  in  colourless  crystala  fiom  Jaoa  bj 
Snkow,  h  granular,  fiom  Taage  in  GhilbrandBdalen  by  Scheescr, 
o  from  Tharand  (tliarandite)  by  Kuhn,  d  compact,  fiom  the 
neighbourhood  of  Ihlefeld  by  Bemmelaberg,  e  from  TraTeraeDa, 

a  :=:^  2*029  by  PoUetier,  /  granular,  from  the  south  coaat  ef 

Capri  by  Abich 

a       h        e        i        e  f 

Carb.  lime  ....  66*2  f>5'88  54'78  65*83  61*00  63*S0 
Carb.  magnesia .  .  .  44*7  4o-47  42*10  42*i0  44  32  4rt7 
Garb,  protox.  iron .   •    —     8'8i    4*i9    0*66    4*68  — 

Analyses  of  dolomite  g  granular,  from  the  valley  of  Sambnco 
by  Abich,  li  tVuTn  the  Zfllerthal  by  Meitzendorf,  i  irom  bpezm 
by  Laugier,  k  compact,  £rom  Altenberg  by  Muulieim : — 

9         h         i  h 

Carb.  lime   66-57  66*66  »6*8«  aiH 

Carb.  magnesia   38*60  41  30  43*2« 

Carb.  protox.  iron   —  3*30  2  00  o*W 

Carb.  protox.  mang   —  1*70  —        o  &5 

Carb.  ox.  zinc   —  —  —  v^^ 

Silica  4  —  0*60  <r*a 

Analyses  of  dolomite     m  red,  o  =  2*921,  from  Przibram  br 

Gibbs,  ;/  compact,  from  the  Thuringci  wakl  by  Grerned.  o  iroxu 
Dohiaburg  in  the  Tyrol,  p  from  iSchnecberg,  both  by  Kuim, 
2  from  the  Scbamaerthal  in  the  Gnsons  by  Berthier : — 

I       m       m       0      p  f 

Carbonic  add    «    •    •    46*11  46-87  49-48  48*81  ^-4t  41*4 

81*7i  Sl-68  «*98  80-66  ie-48  ITi 

18*88  17*87  23*46  81-46  irSl  1^8 

1*36  1*18  3*46  2*26  7*70  S* 

6*17  4'M  ^  ^  Oil  (n 


Lime  .  . 
Magnesia 

Ox.  cobalt 
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Analyses  of  dolomite  r  from  Kulc^sonik  near  Bilin  by  liam- 
raclsberj^,  s  compact,  from  Liebenstein  by  Wackenroder,  t  com* 
pact,  from  the  coast  between  Vico  and  Sorento  by  Abieh,  u 
gmnolar,  from  Eai^eiiAtt  in  Silesia  by  Bammelsberg,  v  from 
Koloeorak  hj  KvUmi — 

CarV).  lime  ... 
Carb.  matrnesia  . 
(\irb,  protox.  iron  . 
Carb.  protox.  mang. 
Ch^gamc  matter  •  • 

In  attached  and  imbedded  crystals,  granular  and  columnar 
floaaaefly  disseminated,  pseudomorphous  after  calcite. 

The  vttve^  in  white  granidar  maeaes  (dolomite )  forms  roeks 
bj  itself  and  beds  in  other  rocks.  A  greenish  Tahety  (raiiieii« 
spath)  in  imbedded  crystals,  and  cleavable  maasea^  frequently 
in  talc,  sometimes  in  gypsum.  The  red  and  brown  Tarieties  of 
lustre  inclining,  to  pearly  (brown  spar)  is  usuaJly  found  in 
rem  with  rtakm  siiq[»bidMy  and  in  defts  in  basalt.  Is  found 
on  St.  €h)tthardty  the  Brenner  and  GreineF,  Carintbia^  Baden 
near  Tienna^  the  Apennines ;  the  imbedded  Tarieties  (rauten- 
spath)  in  SaUburg,  the  Tyrol,  Switf.erland ;  in  rhombohedrons 
(r)  at  Traverselbi  in  Piedmont ;  a  green  variety  (miemit)  at 
Miemo  in  Tuscany,  Gliicksbnmn  in  Tluiringia,  near  Tharand 
in  Sn\./iiy.  lihombohedrons  with  convex  faces  occur  in  basalt 
at  Kr»u»<»ruk  in  Bohemia.  The  viiriety  called  ])rown  spar  occurs 
at  Scheiiiiiitz  in  Hungary,  Kapiiik  in  Transylvania,  Przibram 
in  Bohrmia,  Frt^lierg  and  other  plaees  in  Saxony,  Clauathai  in 
the  Harz,  .Norway,  Sweden,  Scotlaad,  England, 

410.  MAGXESITE.  —  Magnesie  carbonate  cristalliBce  ; 
Du£renoy.   Magnesit ;  Mohs,  Hausmann,  Haidinger. 

BhombdiednL  ioo,iu  =  4)^  4f* 
r  loa 

r/     fiP  n\  (fig.  we.) 

ClesTt^e.  r,  very  perfect.  Tranaparent...tran8lucenton  the 
edges.  Lustre  vitreous.  Colourless,  yellowish*wIute,  yellow, 
brown,  black,    h  =  4*6... 6*0.    ^  =  S*88...8*0S. 

As.^nmcft  a  pale  red  colour  when  moistened  with  nitrate  of 
eohalt  and  heated  before  tho  blowpipe.  Soluble  in  dilute  sul- 
phuric acid. 

•       •  • 

MgC,  carbonic  acid  51 '62,  magnesia  48'ad.  ^ 
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Analyses  of  cleavable  maguesite  a  from  Snarum  by  S«'hi^<^rer, 
b  from  Salzburg  by  Du&enoyy  £rom  Arendal  c  by  Miiujoier,  d 
by  Tonsager : — 

a          h  e  d 

Carbonic  acid   61*46  60*6  68*67  6rM 

Magnesia   47*30  48*1  46*43  4m 

Protox.  iron  •  0*79        6*3  0*87  1*13 

Water   0-47  —  —  — 

Analyses  of  compact  magnoBite  e  from  Baumgartexi,  finoni 
Salem,  both  by  Strom^er,  y  from  HmbschitE  hj  Lampsdiiii^ 
h  from  Salem  by  B.emj,  i  from  Greece  hj  Broxmer  i— 

e         f  \  i 

Carbonic  acid    ....  60*23  6i  83  6i  o  61*0  4  ^4;! 

Magnesia   47'a6  47*89  47*0  46*0  61'1» 

Lime   —  0*38  —  —  — 

Glide  of  manganu  .   .   .  0*31  —  ailica  1*6  — 

Water   I'SO  —       1*6  0*6  — 


In  crystals,  globular,  reniform,  compact  and  earthy 
Occurs  oaiially  in  serpentine.    The  ciTstalliced  varieties  are 
found  at  Snarum  and  Arendal.   Compact  magnesite  ia  found  at 
BaumgartoD  in  Silesia,  Hrubschitz  in  ^foraviay  K"«^mlMt  in 
Stiria^  Hall  in  the  TjtA^  Sdem  in  the  East  Indies. 

4U.  BBEUNJ^SITE  — Brachytypes  Ealk*Haloid;  Hob. 
Breunnerit ;  HauamauD,  Haidinger. 

Ehombohedral.   loo^iii  =  43^  a'. 

r  100,  e  oil. 

73**  9f 

^         48     6  (figs.  578,  680.) 

Perm  and  combination,  re.  The  frees  r  eiren  but  rougb. 
Cleavage,  r,  very  perfect.  Practmre  conchoidaL  Tranapareot... 
tranalueent.  Lustre  yitreouB,  inclining  to  pearly  on  the  sm^ 
frees  of  cleaTage.  Coloiurless,  yellowish-white,  yellow,  brown- 
Streak  greyish-white.    Brittle.    H  —  40.,. 4  5.    g  =  3*0... 3*^. 

luiiisible  before  the  blowpipe,  becoming  grey  or  black,  and 
frequently  magnetic.    Imparts  the  colour  of  iron  to  i^lfi??  ■»( 
borax.    With  soda  sometinK^s  yields  indications  of  nianirjuio^^ 
When  reduced  to  powder  is  soluble  in  acids  with  the  aid  of  heao. 

•       » •  •      •  • 

MgC,  with  a  variable  quantity  of  FeC* 
Analyses  of  breunnerite  a  from  the  SDertbal,  h  from 
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thai,  c  from  St.  Gotthardt,  d  black,  from  Hall  in  the  Tyrol,  all 
by  Stromeror,  e  from  the  Tyrol  bj  Brooke, /'Irom  the  Pfiitsch* 
thai  in  the  Tyrol  bj  Magnus : — 

a        b        c       d       e  f 

Carb.  magnesia    .    .    8779    82*89    87*78    8970    80-05    ss  oi 

Carb.  protox.  iron      .     13  82     IG'97     lO  ot      8*02     1316     lo  69 

Carb.  protox.  man.  .  0*69  0*78  o*90  2*44  —  119 
Carbon  —      —      —      oil     —  — 

Ib  foimd  in  single  cmtals,  cmtalline,  oolumnar  and  granular 

masses,  usually  imbedded  in  chlorite,  talc  and  sometimes  in  ser- 

pentine,  more  rarely  in  ^:cyp8um,  in  the  Tyrol  in  the  Zillerthal, 
PfitMchthah  Fassatlml  Ufteuthal  and  Hall^  St.  Gotthardt,  A^or- 
way,  Unst,  the  United  States, 


412.  3rESITINE. — Mesetinspath ;  Dufrenoy.  Ehomboe- 
drischer  Parachros-Baryt ;  Mohs.  Mesitin ;  Hiiusmaun,  Hai- 
dinger. 

Bhombobedral.   100411  =  48^  l4^ 
o  lily  h  sTiy  r  100,  e  oil. 
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Combinations,  roft,  roe.  The  faces  r 
smooth ;  0,  e  rounded,  producing  lenticular 
shapt  i^.  Cleavage,  r,  perfect ;  ^,  traces. 
Fnn'turo  not  observable.  Transparent... 
traiifiucent.  Lur^tre  vitreous.  Greyish  and  yellowish-white .. . 
\  elluwish-green.    Becomes  brown  by  exposure.    Streak  white. 

Ikittle.     U  =  3O...40.     O  =  3*36...  3*  il7. 

Decrepitates  when  heated.  Grows  black  and  magnetic 
liefore  the  blowpipe.  Imparts  the  colour  of  iron  to  glass  of 
borax.  Soluble  with  feeble  efiervesoenoe  in  hydrochloric  acid 
and  in  nitric  acid. 

Analyses  of  mesitine  from  Traversella,  O  t=  3*35,  n  by 
Frit/srfie.  h  by  Gibbs,  c  from  Thumberg  (pistomesit),  a  =  3*41, 
by  Jb'ntziiche 

a  "h  9 

Carbonic  add  48*78      48*06  48*89 

fh>toxide  of  iron  ....    84*18       88*81  88*98 

Magneria  88*18      S7*18  81*78 

Ume  i'80       0*88  — 

0  c  5 
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Is  found  in  crystals  with  quartz  at  Traversella  in  PiedmoBft^ 

and  with  hematite  at  Thurnberg  near  i  iachau  m.  Salzburg. 

418.  CHALYBITE.— Spathose  iron ;  FhilluM.  Fer  axUe 
MhonM ;  HaoT.  BmeliTtjrper  FteracbroB-MtTt ;  Mohi. 
SpharosidMrit ;  diMiBinaim.    Siderit$  Haidinger.  Chilybil; 

Glocker. 

BhombohedraL   100,111  s=  Mf. 

0  111,  a  oxT,  h  2li,  e  oil,  r  lOO,  /  in,  m  311, 
9  822,  f;  201,  or  811. 
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no.  668.  no.  589.  FIG.  odO. 


See  also  figs.  567»  686,  580,  582,  687. 

IVnETire  and  combinations,  yj  e#,  ot,  Hns^  rra,  oiun^ 
r,o.e.f,8,h.a.s:z^  ar.e.m.s.b.  The  faces  e  striated  parallel  to  their 
,  intersections  with  r.  a,  r  frecpientl j  curved ;  b  snioot  h,  « 
uneven  ;  s  frequently  uneven  and  curved.  ins.  Twin-face  e. 
Cleavage,  r,  perfect;  ^,  traces.  Fracture  iinperfect  conchoitia; 
More  or  le^a  translucent.  Lustre  ntrcous,  iiiclinini^  to  pearly 
Yellowis'h-brown  of  variou;^  shades  passing  into  «^y,  yei- 
lowish-white  and  red.  Brown  or  black  when  decomposed- 
Streak  yellowish-white.  Brittle.  fi=:d*6...4'6.  083'7a...8m 
Before  the  blowpipe  blackens  and  beoomea  magnetic  Im- 
parts the  colour  of  iron  to  glass  of  boiax  and  salt  of  phosplion. 
With  soda  usually  affords  indicatioiiB  of  manganeee.  Jn  pov* 
der  is  soluble  with  efferrescenoe  in  wann  nitric  add. 

•      ■  • 

FeC,  carbomo  acid  sr93,  protoxide  of  iron  68'0T«  It  usoafif 
contains  also  wiable  quantities  of  Mad  and  Mf  0. 
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Analyses  of  chalybito  a  fibrous,  from  Steiuhoim  near  Hannn 
hv  Stronicv(  r,  h  from  luuicie  near  YicdcBsoa  bv  Berthier,  c 
Irom  Bieber,  iu  white  crystals,  by  Glasson,  d  from  Siegen,  in 
yellow  crystalfly  e  from  the  Hohegrethe  mine  in  Hachenburgy 
/from  tbe  Kinekbaum  mine  in  Siegen,  ali  bjr  Karsten : — 


Carb.  a^id  ,  , 
Protox.  iron 
Protox.  mangan* 
Magueaia  •  « 
Lime  .  .  •  , 
InBoluble     .  • 


h 

e 

d 

e 

/ 

.  88-04 

38*41 

88-90 

38-64 

db'86 

5306 

6072 

60  41 

4720 

.  1*89 

4-20 

7-64 

7*51 

8'34 

• 

226 

1-48 

2*36 

3-75 

112 

0*40 

0  63 

0-48 

0*48 

0*32 

0*9$ 

-^Vnalyses  of  cbalybite  g  from  the  Stahlberg  near  Miisen 
by  Karsten,  h  from  the  Stahlberg,  i  from  Hamm,  both 
by  Schnabel,  k  from  Nendorf  near  Harzgerode,  in  yellow 
crystals,  by  Herter,  /  fibrous,  from  the  Alte  Birke  mine  near 
Siegen  by  Schnabel,  01  from  IbrenMedendorf  by  MagnuB  :— 


Garb,  add  .  . 
Rt>tooc.  iron  • 
Protox.  mangan. 
Magnesia   .  . 
liime     •   •  • 


9 

8919 
47*90 
9*60 

8-19 


38*60 
47*16 
10*91 
8-88 
0*60 


89*19 
46*66 
9*87 
8*91 
0*86 


h 

86*99 
48*81 
18*71 
1*79 
0*87 


I 

88*98 
48*69 

17*87 
0*84 
0-08 


m 

88*86 
86*81 

86*81 


Analyses  of  ehalybite  ft  from  Allevard,  o  from  Anton,  j»  from 
YixiUe,  all  by  Berthier,  ;  firom  £nberg  by  Sander : — 


Carbonic  at  iil  . 
Protoxide  of  iron  .  . 
Protoxide  of  manganese 


It 

0 

P 

41-8 

40*4 

42-0 

38*44 

42*8 

46*2 

43*6 

49*61 

0*6 

10 

010 

16*4 

18*8 

18*8 

6*18 

6-87 

Xamo   •    •  . 

Analyses  of  ohalybito  r  crystallized,  from  Neudorf  by  Pieschel, 
9  from  Altenberg,  in  green  crystals,  o  =  3*60,  by  Monhcim,  t 
compact,  from  Burgbrohl  on  tiie  lake  of  Laach  by  Bischof 

r  9  i 

Carb.  protox.  iron   79'34  ei  oi  oe  72 

Carb.  protox.  mangan   8-69  16-66  — 

Carb.  magnesia   7*60  —  — 

Carb.  lime  -    .  5*43  20*22  3*28 

Silica  —  1*10  — 

In  attached  crystals^  granular,  fibroos  or  compact  masses, 
globular,  r^ufoim,  and  pseodomorplioiis  after  ealcite. 

cc  6 
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Occurs  in  beds  in  gneiss,  mica  slate,  clay  slate,  tranffition 
liinostuiie  ami  newer  rocks;  in  reins  with  metals  and  tbcir 
sulphides ;  iesa  frequently  in  cavities  in  trap  rocks.  The  mr«5t 
remarkable  crrstals  of  chalvbite  are  found  in  the  mines  of 
Pfaffenberg  and^Meiseberg  at  Neudorf  near  Harzgerode,  in  the 
liouisa  and  Siibeme  Nasek  mines  near  Stolber^  in  the  Han, 
Holza])pel  in  Nassan,  the  Stahlberg  near  Schmalkalden,  the 
Stahlhiiuschen  mine  near  Loben stein,  Niederalpel  in  Stin% 
Devonshire,  Pacho  in  Bogoti.  Chalybite  occurs  in  large  quan- 
tities in  beds  at  Erzberg  near  ISseners  in  Stiria,  Hiittenberg  in 
Carinthia,  the  Stahlb^  and  Mommel  near  Schmalkalden,  tiw 
Stahlberg  near  Miisen  in  WeBtphalia,  the  ^reneee,  Somo- 
rostro  near  Bilbao,  Pacho  in  Bogotd.  It  occurs  alao  in  reuia  it 
Przibram,  Joachimsthtd  and  ^hlackenwald  in  Bohemia ;  at 
Freiberg  and  Ehrenfriedersdorf  in  Saxony,  Beeralstone  in  De- 
vonshire, "Wheal  Maudliu,  St.  Just  and  many  other  placis  in 
Coiiiwall.  In  trap  rocks  at  Steinheim  nejir  Ilanau,  and  near 
Zittau;  in  beds  in  hematite  on  the  Giftberg  near  llor^owit?  in 
Bohemia.  Clay  ironstoue  (massive  chalvbite  containinf^  an  ad- 
mixture of  clav)  oceuis  abundantly  in  the  ooal  formations  of 
Staflbrdsln'n^  and  South  Wales,  Eoheinia,  Moravia,  Silesia,  Sau^ 
briicky  dchaumburg,  Oanabriick,  Poland,  the  United  5tatea, 

414.  DIALLOGITE. — Carbonate  of  manganese  ;  PLillipa. 
Manganese  carbonate ;  Hnny.  ALaki'otv|H  r  Parachros-Barytj 
Mohs*  Bhodoohroaite  ^  J-lauamann.   Diaiiogit^  Hai dinger. 

Bhombohedral.    loo^iii  =  43°  28''5. 

o  III,  a  oilf  r  100,  e  on. 

ao  (f         rr       73°  9' 

Htf'       60     0  eo         25    23     (iigS.  &67t  678,  686, 

43    29  43  35 

Form  and  comhiuntions.  r,  ro,  re,  oa.  The  faces  r  smooth^ 
but  curved ;  striated  parallel  to  the  intersections  with  r ;  e, 
convex,  druaj.  Cleavage,  r,  perfect;  e,  faint  traces,  Frac- 
tuie  uneven^  imperfect  conchoidid.  Translucent  in  m  abghl 
degree.  Luistre  vitreous,  inclining  to  peailj.  Pale  roee>red... 
flesh-red.  Streak  white.  Brittle.  n=:3o...V6.  a=S*48...ro. 

Decrepitates  when  heated.  Before  the  blowpipe  growB  VkA^ 

bnt  is  infusible.   With  borax  in  the  outer  flame  forms  a  nolet- 

blue  ^lasB.   Soluble  slowly  in  cold  hydrochloric  acid,  quicklj 

and  with  a  brisk  effenrescence  when  heated. 

*   *•  • 
MnCy  carbonic  acid  38*S2,  protoxide  of  maagsnese  si^TS* 
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Analvsi's  of  (Hallogite  a  iVom  Kapnik.  iVoni  Freiberg,  both 
by  Berihier,  c  from  Nagyai;,  d  from  Kapuik,  e  from  Freiberg 
by  Stromejer,  /fcom  Yoigtaberg  ia  Saxony  by  Kersten  :— 

a       h        c        d        e  ^ 

Carb.  protoX,  maOg*      «     00-5     82*2     86-64     89  »1     73*70  81'42 

Carb.  lime     .    .    .    ,  8*6  8  9  lO  oS  6  05  13  08  io*3l 

Carb.  magneda  ...  —  l*d  3  48  3'dO  7*26  4*88 

Carb.  protox.  iron  •    .  —  7*3  —  —  6*76  8-10 

Water   —  —  o*3i  0-44  o*04  0*88 

In  attached  dystab^  globular,  reniform,  ciystaUine  or  radiat- 
in^  cdomnar  and  compact  masses. 

Xb  found  in  veins  in  gneiss  and  porphyry  at  fVeifoerg  in 
Saxony,  Schemnits,  Kapnik  in  Hungaiy,  Kag^-ag  in  Traiuyl- 
Tania,  lUefeld  in  the  Han ;  in  beds  of  hematite  at  Gonzen  near 
Sargans  in  Switzerland,  and  Schebenholz  not  far  from  Elbinge* 
rode  in  the  Horz,  Glandree  in  the  county  of  Clare  in  Ireland, 


415.  CALAMINE.— Carbonate  of  zinc;  Phillips.  Zinc 

carbonate  ;    Hauy.     Rhomboedriscber  Zink-Baryt ;  Mobs. 

Galaiti  ,  ilausmaim.    Smitb&onit ;  Haidinger, 

Bhombohedral.   100,111  =  48^  67''8. 
o  lUf  a  oil,  r  100,  e  on,  /  in,  m  811,  x  ^»  ' 


oo 


ro 


80^  0' 

60  0 

84  68 

48  68 

48  67 


rr'  78^  80' 

Jb  61  46 

jT  W  87 

mo  74  68 

mm'  118 


XX 

90 
Mi' 


Vie.  691. 


TIG.  698. 


78^  68' 
111  46 

77  68 
116  48 

m.  698. 


See  also  figs.  578,  580,  582,  581. 

Forms  and  combinations,  r,  ra,  re,  rx,  rs,  ef,  arm,  ram, 
raf.  The  faces  r  ui^ually  curved,  frequently  rougb.  Oeavage. 
r,  perfect.  Fracture  uneven,  imperfect  eonehoidal.  Semi-trans- 
pareut..«tramducent.     Luatre  vitrcuus,  mciniiiig  to  pearly. 
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CARBONATES. 


Colourless,  white,  grey,  green,  brown.    Streak  whit«.  Brittle. 

H  =  60.     G  =  4*34... 4*45. 

Infusible  before  the  blowpipe.  On  charcoal  deposits  a  sub- 
limate which  is  yellow  while  hot,  but  becomes  white  on  cooling. 
The  varieties  containing  cadmium  in  the  inner  flame  deposit  a 
sublimate  surrounded  by  a  red  ring.  With  solution  of  cobalt 
becomes  green.  Soluble  with  efliervescence  in  hydrochloric 
acid.  Soluble  in  caustic  potash. 
•  .. 

ZnC,   carbonic  acid  85*18,  oxide  of  zinc  64*82. 

Analyses  of  calamine  a  from  Somersetshire,  b  from  Derbv- 
shire,  both  by  Smithson,  c  from  Nertschinsk,  d  from  Alten- 
berg,  e  from  Brilon,  all  by  Karsten,  /  from  Taina  in  Siberia 
by  Berthier: — 

abed        e  f 

Carb.  acid   36*2     34*8     85*61     36*35     35*13     36  0 

64*8  C6-2  67*76  64-63  6436  60*7 
—       —       6*62       —        —  — 


Ox.  zinc 
Protox.  mangau. 
Ox.  lead     .  . 
Protox.  iron 


—      —      —        —       0*60  — 


Analyses  of  calamine  g  from  Alt^nberg  in  yellowish -white 
cr>"stals,  G  =  4*20,  from  Nirm,  h  light  green  crystals,  o  =  4  oa, 
i  jark  green  crj'stals,  o  =  8*98,  by  JMonheim,  h  from  ^ertschin^k 
bj  T.  Kobell : — 


Carb.  protox.  iron 
Carb.  protox.  mangan. 
Carb.  ox.  lead  .  . 
Carb.  lime  .... 
Carb.  magnesia     .  . 
Silicate  zinc  .    .    .  . 

Silica  

Volatile  


r 

A 

• 

f 

84*93 

86-78 

74  42 

9600 

1*68 

2*24 

3*20 

2*03 

6*80 

7*63 

14*98 

113 

1*68 

0*98 

1*68 

2*84 

4*44 

3*88 

1*85 

0*09 

0*20 

0*66 

In  small  attached  crystals  with  obtuse  rounded  edges;  in 
reniform,  botryoidal,  fibrous  and  granular  masses ;  pseudo- 
morphous  after  calcite. 

Calamine  occurs  in  beds  and  veins  with  smithsonite,  galena, 
blende,  in  the  crystalline  slates,  transition  rocks,  the  coal 
formation,  the  Muschelkalk  and  oolite  formations.  It  is  found 
at  Altenberg  and  Nirm  near  Aix  la  Chapelle,  at  Isn  lohn  and 
Brilon  in  Westphalia,  near  Tanio\N'itz  in  Silesia,  at  Kaibel  and 
Bleiberg  in  Carinthia,  in  the  Bannt,  at  Miedziaua  Goni  in 
Poland,  Doguazka,  Kezbanya  and  Saska  in  llungar}-,  KueMB 
in  Servia,  Tschairski  in  the  Altai,  Nertschiu&k  and  Nischiw- 


AONXSIXS. 
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Tagil^k  ill  Siberia,  Chessy  in  France,  in  Belgium,  Jefferson 
County  and  many  other  places  in  the  United  States,  AVnnlock- 
head  and  Leadhilla  in  Scotland,  the  Mendip  Hills  in  Somerset- 
shire^ Matlock  in  Derbyshire,  Alston  Moor  in  Cumberland, 

416.  8ELBITE.— Carbonate  of  silver;  Phillips.  Argent 
carbonate ;  Hany.  Ghraosilber;  HaHwnann.  Belbite;  Hai- 
dingeiT* 

Amurpiious.  Fracture  nneven ...eartliy.  Opaque.  DuD. 
Grey  of  various  shades.  Streak  grey,  shining.  Soft.  Scetile. 
Before  the  blowpipe  on  charcoal  easily  reducible  to  silver. 
Soluble  with  efferveecenoe  in  nitric  acid. 

Anxdysifl  of  selbite  £roin  Altwol^M^h  by  tSelb :~ 

Carbonic  add  12*0 

Silver  72-6 

Carbonate  of  oxide  of  antimonj  witii  some  cn    .   .  ws 

Was  found  in  small  quantity  in  St.  Wenzel's  mine  near  Alt- 
wolfach  in  the  Black  "Forest ;  occurs  more  abundantly  at  Eeal 
de  Catorce  in  Mexico,  accompanied  by  linarite. 

417.  AGITESITB.— Bismuth  carbonate ;  DufWnoy.  Bis- 

mutit  J  Ilausmann,  Haidinger. 

Amofrphons.  Fracture  conchoidal...uneven,  eartibj.  Opaque 
...translucent  on  the  edges.  Luatre  vitreous... dull.  Green 
and  yeQow  of  various  alndes.   Streak  greeniah-grey  or  white. 

H  =  4*0... 4*6.    Q  =  6*909.^ 

In  the  matrass  yields  a  little  water,  decrepitates  and  becomes 

grey.  Before  the  blowpipe  melts  very  easily  and  is  reduced 
with  efFervesceucc  to  a  metallie  bead,  hieh  on  contiiuiiug  the 
blast  deposits  a  sublimate  of  oxide  ol  bi^uiuth  on  the  charcoaL 
Soluble  with  elii  rvt- seence  in  hydroehlorie  acid. 

Coii-i-ts,  aceordincT  to  Plattner,  principally  of  carbonate  of 
oxide  of  bismuth^  muLed  with  oxide  of  copper,  iron  ami  sulphuric 
acid. 

Oocurs  massive,  disseminated,  investing  other  minerals,  and 
in  acicular  pseudomorphous  crystals. 

Is  tbund  in  the  Arme  Hulfe  mine  at  UUersreuth,  Schneebetg 
and  Johann-Oeoigenatadt^  St.  Agnea  in  OorowaU. 
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HTBSOUB  CABBOKATS8. 

418.  PABISITE.— Parisit ;  Hausmaon. 
Bhombohedral.   100,111  =  81^  so'. 

0     lily    s  13L 


69  86 


Cleavage,  o,  very  perfect }  r,  very  imper- 
fect. Fracture  small  eonchoidal.  Lustre 
vitreous,  o  pearly.  Brownish^yelloWy  indm- 
ing  to  red.    Streak  jellowiah-white.    H  = 

4o.     0  =  4*350. 

In  the  matrass  yields  water  and  carbonic  acid,  becomes  cln- 
namon-brown,  and  triable.  Before  the  blowpipe  phosphoresces, 
but  is  iniuHible.  With  borax  forms  a  yello\\  bead,  which 
becomes  colomlet^a  on  cooling.  I>iiiicultij  bolublei  with  efier- 
Tescence,  in  hydrochloric  acid. 

Analysis  by  Bimsen  : — 

Carbonic  acid   23*61 

Ceriam,  laathanianiy  didymiom  •    .  60*78 

Calcium   8*29 

Huorine   6*40 

Oxygen   9*66 

Water   8- 


Is  found  in  crystals  in  the  emerald  mines  of  Muzo  in  JS^ew 
Grenada. 


419.  LANTHANITE.— CarlKmate  of  ceriimi 

Cerium  carbonate ;  Dufr&ioy.    Lanthanit ; 

dinger, 

Pjnainidal. 


DSDIU  Mai* 


a  100,  c  001. 


FIG.  59$. 


ac 


dcP  o' 

90  0 


Clea^^ige.  e,  perfect.  Lustre  pearly.  White 
passing  into  grey,  yellow.  Streiucwlute.  H  = 

8*6»*.8. 

Before  the  blo\A'pIpe  takes  a  browniBh-yel- 
low  ooloor.   Soluble  in  acids  with  effervescenoe. 
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La*C  +  8H»  carbonic  acid  10'13,  oxide  of  kntbunum  77*42| 

According  to  Hiaioger  and  Mosander,  consists  oi 

Carbonic  acid  lo  s 

Oxide  of  UntKAni^m  with  traces  of  ce  .  •  76*7 
Water  18*6 

Is  found  in  small  square  tabular  crystals,  in  pjanular  masses, 

and  inv  esting  other  minerals,  %viLii  cererite,  ai  iiidtLuii)  tta  in 
Sweden* 


420.  MALACHITE.— Green  carbonate  of  copper ;  Phillips, 
llalachite;  Beudant.  Hemiprismatischer  Habionem*Malachit ; 
Mohfl.   lUaehit ;  TTftiiaFn^™,  Haidinger. 

Oblique. 

A  100,  b  010,  c  001,  m  110. 

no.  696. 

cb  90^  o'  ma  so" 
ah       90    0  mb  4/0 

ea      61  45         cm      67  86 


The  fices  c  rough ;  a  aometimefl  striated 
Mttallel  to  its  interaectioQ  irith  m.  Twins. 
Twni-fiice  a.  C9  =  66^  so',  mm  s  io7^  90^ 
Cleamge.      by  yery  perfect,  the  former  more 

easily  obtained.    Fracture  conchoidal...un- 
eren.  Translucent , . .  translucent  on  the  edges. 
l^n»tre  adauiantinc,  inclining  to  vitreous.    Emerald-green,  ver- 
digris-green.   Streak  verdigris-green.    Brittle.   H  =  3*6... 40. 

e  =  3*71  ...1*01. 

Tn  tlir  matrass  decrepiiaWa,  jields  wnter,  and  turns  black. 
Before  the  blowpipe  on  charcoal  is  red  need  to  a  bead  of  pure 
copper.  With  borax  in  the  outer  flame  forms  a  green  glass,  in 
the  inner  flame  a  coloiu^less  glass,  which  on  cooling  becomes 
reA  and  o^ne*  Soluble  with  effexrescenoe  in  nitric  acid,  also 
in  ammonia. 

CuC  -f  CuH,  carbonic  acid  19  03,  oxide  of  copper  7i'9i, 
water  8  le. 

Analyses  of  er^staUized  malachite  from  Chessy  a  by  Yau* 
melini  b  by  Fhilhps,  e  of  compact  malachite  from  Turjinsk  by 
^Llaproth: — 


Carlx  iTilc  acid  , 
Oxide  of  copper 


a 

b 

e 

21'2o 

18-8 

is-o 

7010 

72*2 

70-6 

8*75 

93 

11*6 
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In  twin  cTvstiils,  globular,  renilorm  and  stalaotitic  mA3^^, 
exhibiting  a  Hbrous  composition,  earthj,  p^udomorpboLU  idter 
calcite,  cu|>rite,  cheasyhte.  It  ^pean  to  be  produced  bj  the 
decomposition  of  other  oree  of  copper. 

Is  found  in  the  copper  mines  of  Chessy  near  Lvons,  Linares 
in  Spain,  Siegen  aaa  Khembreitonbadt  in  Pnisma,  Saalfield  in 
Thuringia,  Falkeniteiii  near  Schwats  in  the  Tyrol,  Ssaaka  and 
Holdawa  in  the  BanaA^  Mtedaiana  CKm  isi  Pohuidy  in  the  mfaiea 
of  Werehotiui  Ghimaadiewkoi,  Tiigindc  and  Niadma-Ii^ilik 
in  Siberia^  in  Cornwall  Wdes,  Ireland,  Shetland. 

421.  CHESvSYLITE.— Blue  carbonate  of  copper  :  rinHip*. 
Azurite  ;  lii  udant.  JIcniipriiiiuHliseber  Lazur-MiiLichiL  j  Mub^ 
Kupferlaaur ;  Huuamann.    Lasur;  }Iai dinger. 

Obli(^ue.    101,100  ss*©"^  4' i  111,010^58^3'  ©;  101,001  =  47^  U". 

a    100,  b   010,  c    001,  p    021,  /  on,    I    033,   f  025, 

r  108,  /i  105,  ft  012,  0   101,  T}  302,  V  201,  yp   301,   o  201, 

c   lui,  {  I02,  w  120,  m  no,  i  320,  y  210,  x   ni,  *  111, 

y  sii,  s  411,  u  k  221,  h          i  1S6,  e  246,  d  243, 

y   lai,  ^  i48|  0  a41»  p  124. 


9CP 

127^  22* 

•6 

42^ 

iT 

he 

80 

0 

65 

42 

me 

54 

52 

18 

1 

156 

22 

ke 

71 

25 

va 

26 

9 

127 

89 

mc 

91 

48 

iH» 

83 

2i 

dd' 

90 
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CoTubinations.  acd.m.^.r  'h.ip.p^  mc.li .x.n.Bf.q,  xhc.mS.fy^ 
amcxJi.ipd.r.p.i],  <f^nehMi.djqjcy,t>.lOy  axmHchdq.gefp^  ai)ct;jm» 
xuhodepfg,  avi^rc^nphkxh^dopq,  amchlpf.fy  amchlpfypipOri\j/f 
49mcU^dii0.k<i>srfV,  The  facbs  e  striated  parallel  to  their  inter- 
sectionB  with  /;  a  sometimes  striated  parallel  to  their  inter- 
sections with  c ;  r,  rough ;  5,  sometimes  eoncaye.  Twins. 
Twin-face  6.  Cleavage,  perfect,  but  interrupted;  a,  less 
distinct;  «iy traces.  Fracture conchoidaL.  Transparent**. trans- 
lucent on  the  edges.  Lustre  yitreous,  inclining  to  adamantine. 
Bhe.  Streak  smalt-blue.  Brittle,  h  =  8*6... 4*o.  e  »  s^ee 

.*  •8*881. 

In  the  matrass  becomes  black  and  yields  water.   Before  the 

blo¥rpipe  on  charcoal  is  reduced  to  a  bead  of  copper.  With 
borax  iorms  a  blue  glass.  Soluble  witli  effervoseence  in  nitric 
acid  and  in  suipiiuric  acid.    Soluble  also  in  ainmuuia. 

sOuO  +  CuHy  carbonic  acid  26*68|  oxide  of  copper  e9'l9, 
wttter  s*98. 

Analyses  of  chessyUte  from  the  Ural  a  by  Klaproth,  from 
Chesay  h  by  Phillips,  c  by  Vamjueiin : — 

a         h  c 

Carbonic  acid    ....   94  25  0 

Oxide  of  coppw  .    ...    70       69*08  68*5 

Water   8       8*46  6*8 

In  attached  crystals,  in  botryoidal,  stalactitic  and  compact 
masses,  taitUy.  li  probably  id  Liio  result  ui'  the  decomposition 
of  other  ores  of  copper. 
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IIYDBOUS  CABBOXATES 


Is  foi  111(1  at  Chesay  near  Lyons,  Solotusclieu^k.  Xikola- 
jewsk,  iSciilangenberg  aud  Sewerj^k  in  the  Altai,  ^Iuld;rAa, 
Saska  and  Dogna/ka  iu  the  Banat,  jVlaidaupt  k  in  Sen  ia,  Mieti- 
ziaim  (jroni  in  Poland,  Schwatz  in  the  Tyrol,  Zinnwald  in 
Bohiniiaj  Linares  in  Spain,  Wlieril  BuUer  near  Kedruth  in 
Cornwall,  Alston  Moor  in  Cumberland,  AVanloekhead  in  «Scot* 
laud,  Thuiingia^  iieasia^  Wirtembeig,  bilesiay  Cliiie. 

422.  BUJ^XilE.— Aurichalcit ;  Dutxeuoj,  JbUuamaxm,  Hm- 
dinger. 

Translucent.    Lustre  ])early.    Verdigris-grLt  n.    u  =  2  0. 

In  the  matraas  yields  water  and  grows  black.  Before  the 
blowpipe,  in  the  inner  flame,  deposits  a  .subluu  itf  of  Einc  on  the 
charcoal.  W  ith  soda  and  borax  yieldij  a  irlobule  of  copper. 
Easily  soluble  with  eiServescence  in  hydrochloric  acid. 

•        •  •  •        •  •  • 

Zn*C  +  Cu*C  +  H*,   carbonic  acid  1619,  oxide  of  copper 
29*17y  oxide  of  zinc  4i*71y  water  9*93. 

Analyses  of  buratitc  (orichakite)  from  Loktefsk  g,  h  by 
Bottger,  c  from  Loktefsk,  d  from  Ches3y,*Tr  a  si,  both  by 
Delesse,  e  of  a  very  umall  quantity  from  Matlock  by  Couneli ; — 

a  h 

Carb.  acid    ....    I6  O6     16  08 

"Water  9-95  993 

Ox.  copper  ....    2819     28  3a 

Ox.  zinc  45  84  45-63 

Lime  —  — 

Is  found  in  acicular  crystals  and  columniir 
tew8k  and  some  other  places  in  the  Ural,  Chessy  in  France. 
Substances  n  snubling  burntite  are  found  in  the  maremma  of 
Yolterra  in  Tuscany,  in  Iraiuont,  in  the  Tyrol,  and  in  Sibeti^ 

423.  HYDBOMAaNESITE.— Hydromagnent ;  Hanwmim, 
Uaidinger, 

Faintly  translucent.    Dull.    It  =  2*6. 

Infusible  before  the  blowpipe.    Easily  soluble,  with  e^^ 
vescence,  in  hydrochloric  acid. 

3MgC  +  MgH*,    carbonic  acid  36*86,   magnesia  44'6€^ 
water  19*46. 

Anfllyees  of  hvdromagneeite  a  from  Hoboken  bjr  IVdks 
Waefatmeister,  h  horn  Kumi  by  \.  Kobell  :— 
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21*45  20*03 
8  45         7*62  ^  • 

29  id  29  (HJ  32-5 

32  02  41  19  ; 

8*68      2*16  trace 
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a  h 

Carbonic  add     •   .   ,   .   .  86*82  86*00 

Magnesia   48*41  48*96 

Water   18*68  19*68 

Silica   0*67  0*86 

Sed  oxide  of  iron    ....  0*87  — 

Stony  matter   1*39  — 

Is  found  in  earthy  masses  in  serpentine  at  Kumi  in  Negro- 
ponte,  Hoboken  in  New  Jersey,  and  several  places  in  New 
XQtk^  in  the  island  of  Unst,  and,  it  is  said,  in  the  East  Indies* 


424.  GATLUSSITE.— Gaylussite ;  Beudant.  Hemipris- 
matiscbes  Kuphon^Haloid ;  Mohs.  Gajlussit;  Hausnuum^ 
Haidinger. 

Oblique.   101,100  =  78°80';  111,010=66^18';  101,001=87^48'. 

a  100,  c  001,  e  081,  «  201,  m  110,  r  111.  a  is  conunon 
to  the  zones  tc^  mm\ 

se       49^  89' 

M         61  64 

4W         78  87 

ee        64  46 

70  80 

ma       66  85 

mmf     68  60 

ly    110  80 

re       43  21 

mc         &G  30 

CoTnbinati-ni53.  crem^  crra,  crnem.  The  faces  e  striated 
parallel  to  their  iiitersectiuiis  with  r.  Cleavage,  distinct; 
c,  less  distinct.  Fracture  conchoidal. ..uneven.  Transparent... 
translucent.  Lustre  vitreous.  Colourless,  white,  grey,  yellow. 
Streak  white.   Brittle,   b  =  2*6.    o  =  1*988. ..1'960. 

In  the  matrass  decrepitates,  yields  water,  and  becomes 
opaque.  Before  the  blowpipe  melts  easily  into  an  opaque 
aUcaiine  bead.  When  reduced  to  powder  slightly  soluble  in 
water.  After  ignition  water  dissolyes  the  carbonate  of  soda 
entirely,  leaving  the  carbonate  of  lime  imdissolved*^  Easily 
soluble,  with  efferresoence,  in  nitric  or  hydrochloric  add. 

KaC  +  CaC  +  sH,  carbonate  of  soda  86*9,  carbonate  of 
lime  88*8,  water  SO'S. 


r$  40^  89' 
e9  68  69 

m        70  88 

f  lO.  699. 
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AoalyaU  hj  Boussmgault  :— 

Carbonate  of  soda   S4*€ 

Carbonate  of  lime   as'a 

Water   so-a 

Clay.   r« 

In  isolated  crystals  imbedded  iu  a  stratum  of  clay,  coTering 
a  bed  of  carbonate  of  soda^  at  Lagimilla  near  Merida  in  Colombia. 

425.  TBONA.---Trona ;  Phillips,  BiiMnoy.  PriflmaM- 
discheaTrona-SalE;  Mohs.   Thma;  Hamwnafniy  KaMinger. 

Oblique. 

eoo. 

76    46  ' 


nn         47   SO  rV 
tn         76  15 
m  74  49 


The  faces  f  are  striated  parallel  to  tlieir  ifttpr?^*H^tions  with  r. 
Cleavage,  r,  perfect;  n  and  ^,  traces.  IVaeture  uneTen... 
conchoidal.  1?ransparent«..tran8lucent.  Lustre  vitreous.  Co- 
lourlesS)  white,  when  impure  yellowirii-gre^.  Stroak  white. 
Brittle,   h  =  8*6.    g  =  S*119.   Ta^te  alkaline. 

Does  not  effloreBce  when  exposed  to  the  air.  B^ore  tiie 
blowpipe  melts  very  readily,  imparting  a  yellow  oolour  to  the 
flame.   Easily  soluble  in  water. 

Na'C*  -f  4H,  carbonic  acid  40*86,  soda  37*78,  water  ii^ea. 

Analyses  of  trona  from  Fezzan  a  by  Klaproth,  b  by  Beudani, 
c  from  Lagunilla  by  Boussingault  :— 

a  h  e 

Carbonic  acid   38  0  40' 13  30  (» 

bocla   37*0  88*68  41-22 

Water   2124  lb 

Sulphate  of  soda    ...»  8*6  —  — 

Is  found  in  crystals  and  granukur  maases  on  1^  banks  of  thp 

natron  lakes  in  Egypt,  in  Sudcena  in  Fefzan,  at  I^uailL. 
uul  far  from  Merida  iu  Columbia  under  a  bUutiim  uf  clay. 

426.  NATBON.— Carbonate  of  soda ;  Phillips.  Soade 
bonat^e ;  Dufr&ioy.    Hem^mmatischfia  Katraa-Sak ; 
So^p;  Hausmann.   Natron;  Haidinger. 
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Oblique.    101^00=68^  62'^  1U/)10=:M°19';  10i»001aSi^8^ 

a  100,  h  010,  U  oil,  p  101,  *  101,  m  110,  e  121. 
i3  coiiUiiua  to  the  zones  ap^  me;  u  ia  coiiimuii  to  the  zones 


Hie, 


pM 

ph 
pa 

z 


no.  601. 


00^  O' 

00  0 

68  62 

57  40 

68  88 


tiU 

mm' 

JMH 


110^  6' 
76  28 
79  41 

n  85 

78  49 


Combinntions.  an,  tntimh^  pemdh. 
Twins.  Twin-face  p.  deavage.  p^  dis- 
tinct; h^  imperfect;  traces.  Kactuie 
oonchoidaL  Transparent.  ..semi-traniqiareat. 
XiUfltre vitreous.  Odourless,  white;  yellow  or  grey  when  un* 
pure.  Streak  white.  Sectile.  h  =  10...  16.  o  =  1-423. 
Taste  alkaline,  unngent. 

Effloresces  when  exposed  to  the  air.  In  the  matrass  melts 
at  a  low  heat.  Before  the  Mmvpipe  with  silica  fuses  with  efi'er- 
vescence,  imparting  a  yeDuw  colour  to  the  flnme,  Eeadily 
soluble  in  water.  The  solution  redtieus  turmeric  paper^  and 
turns  reddened  litmus  blue,    Eti'ervesces  with  acids. 

ZS  aC  4-  loJI,  carbonic  acid  i5  3U,  soda  21*66,  water  (>a'96. 

Is  found  abundantly  as  an  efflorescence  in  the  plain  of  De- 
breczin  in  Hungary,  in  the  Asiatic  steppes,  on  rocks  at  Bilin  in 
Bohemia ;  among  volcanic  products  on  Vesuvius,  ^tua,  Pico  de 
Tejde  in  Teneriffs,  Ouadaloupe,  on  lavas ;  dissolved  in  the  soda 
lakes  of  I^'pt,  in  the  springs  of  Carlsbad  and  Bykum. 


427.  TH  Ein[OXATiiITE.— Soude  carbooatee  prinmatiquc  ; 
Dut'renov.  Prinmatisehes  N:it  ron-8alz  ;  Mohfi.  Thermouitiit ; 
HauHinann.    Thermonatiit ;  Haidinger. 

Prismatic.  011,010  =  is^  /  j  101,001  =  48^  b  j  110,100  —  69°  59'. 
a  100,  €  001,  o  101,  r  108,  d  aic^  p  in. 

no.  eoi* 


ac        90^    0'  pf       88°  12' 

00'        90    10  127  61 


58  14 
78  10 


145  58 


Combinations  cda,  oduy  opda,  crc^da.  The 
faces  a  very  bright.  Cleavage,  a,  traces.  Frac- 
ture conchoid^.     Transparent... trmdnoent. 


^  )      /I  y- 
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Lustre  vitreous.  Colourless,  white... yellowish.  Streak  whik?. 
Sectilc.    11  =  I  n.    o  =  1*6...  1'6.    Taste  pungent,  alkaline. 

It  does  uot  melt  in  the  matrass  at  a  verr  low  heat :  in  other 
respects  its  reactions  are  the  same  as  those  of  natron.  It  does 
not  effloiefice  so  readily  as  natron. 

»      •  •  • 

NtkC  +  H,  carbonic  acid  35*60,  soda  40*98»  water  14*62* 

Analyses  of  thermonatrite  from  Debteczin  and  VesuTUu  bj 
Beudant : — 

Carbonic  add   861 

Sotlii   60-2  48-a 

Water  .   14*7  14*7 

Chlunde  of  sodium     ....  —  2'7 

Is  found  associated  with  natron,  which,  in  efflorescing,  be- 
comes thermouMt  rite.  A  solution  of  carbonate  of  soda,  saturated 
at  from  26°  o  to  37°  c,  and  permitted  to  cool  slowly,  de|)o^its 
crystals  of  thermonatrite,  while  a  less  saturated  s(  luth^u  a 
lower  temperature  yields  crystals  of  natron,  lii  the  carbonate 
of  soda  of  commerce  both  species  are  mingled  together.  The 
crystals  of  thermonatrite  occur  in  dnisy  carities  in  the  natron, 
and  remain  bright  while  the  natron  eilioresces. 


KITBATS8* 

428.  NITRATINE.— Nitrate  of  soda  i  riuUips.  Nitnledr 
sonde;  Beudant.  Khomhocdrischea  Nitrum-Salz ;  Mobs*  Kt- 
trousalpeter  i  liausmann.    .Nitratin;  Haidinger. 

lihombohedral.   100,111  =  43°  40^, 
r  100. 

#y         73''  27'  (fig.  678.) 

An  increase  of  temperature  of  100  c  causes  to  increase 
about  a/.  Cleavage,  r,  very  perfect.  Fracture  concboiiklt 
seldom  perceptible.  Transparent. ..translucent.  Lustre  ritreons. 
ColourlesB,  white,  grey,  brown.  Streak  white.  Modewtirij 
sectile.    h  =  1*6... 8*0,    g  =  8*0864.   Taste  bitter  and  cooling. 

Deflagrates  on  burning  cbarcoaL  Before  the  blowpipe  m 
platinum  wire  melts  easily  and  imparts  a  yellow  ooloor  ta  tk 
flame.   Is  soluble  in  thrice  its  weight  of  water  at  li!^  ;<v 

.  *•«». 

NaNy  nitric  acid  68'6a,  soda  86'44, 


Kim. 
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Analyses  of  mtratine  from  the  desert  of  Atacama  by  Le 

Canu,  from  Tarapaca  by  Hofstetter:— 

Nitrate  of  soda   96-70  94-29 

Chloride  of  sodium  ....  1*30  1*09 

Nitrate  of  potash     ....  —  0"43 

Sulphate  of  potash  ....  —  0  24 

Nitrate  of  magnesia    ...  —  O'se 

Water  9*00  V99 

Bemainder  —  o*io 

Is  found  iu  cr}'stals  aud  crystalline  masses,  in  the  district  of 
Tarapat-a  in  Peru,  near  the  frontier  of  Chile,  in  extensive  beda 
seyeral  feet  thick,  with  clay  and  sand. 

429.  NITBB.— Nitrate  of  potash ;  Phillips.  Potaese  ni- 
trat^;  Haay.  Prismatisches  Nitrum-Sals;  Mohs.  KalisaU 
peter;  Hausmaim.   Salpeter;  Haidinger. 

Prismatic.  011,010=40*^8';  loi,ooi-=35'^i'*7;  110,100=59"^  20'. 
h   010,  c  001,  i   201,  k   101,  a  102,  m  110, 


a  100, 

ill. 

be 
ca 
ah 

XX 


FIO.  Goa. 


90 

00 

36 
70 


0' 
0 
0 
38 
8 


109' 
SI 

48 

8d 
108 


a' 
10 

38 
20 
3 


These  angles  were  determined  at  a  tem- 
perature of  19^  c.  An  increase  of  tempe- 
rature of  100°  o  increases  kl^  by  about  44'. 
i9M»^  does  not  appear  to  change.  Combinations.  huM^  ckma^ 
pshma^  xkmay  skma.  Twina.  Twin-face  m.  Cleavage,  per- 
feet ;  a,  less  perfect ;  m,  imperfect.  Eracture  conchoidal.  Traoa- 
parent...translaeent.  Lustre yitreous.  The  indices  of  refrae- 
tioD,  for  the  brightest  rays  of  the  spectrum,  of  light  in  planes 
parallel  to  a^  h,  o  respectirely,  and  polarized  in  those  planes, 
are  1-6062,  1  6046,  1*333.  The  optic  aices  lie  in  a  plane  parallel 
to  b.  AVlien  ticviv  in  air  through  tlu-  laces  c,  they  appear  to 
make  angles  of  4"^  20'  witli  a  normal  to  Colourless,  white, 
greyish,  yellowish.  Streak  white,  tactile,  h  =  8*0.  a  = 
r9S3.    Taste  saline  and  cooling. 

^felts  at  350°  c.  Before  the  hlow])ipe  on  ])latinum  wire 
imparts  a  violet  colour  to  tht"  llanu\  It  tK  llagrates  when 
thrown  on  red-hot  charcoal.  One  part  is  soluble  in  7  o  of 
water  at  0^  c ;  in  3*46  parts  at  18° ;  in  1*34  parts  at  46°  c.  It 
is  permanent  in  the  air* 

»d 


Digitized  by 


B0SATB8. 


KN,   lutiic  acid         potasli  40  o9. 

Nitre  appears  as  an  efflorescence  on  the  surface  of  tbe  earth, 
on  Umestone^  niarl«  chalk,  also  in  cayems  in  limestone.  It  u 
easily  produced  under  favouzable  cireumstaneesy  esoecialljr  \jj 
the  action  of  atmospheric  air  on  decaying  animal  and  vegetabfe 
matter  miugled  with  calcareous  soil  or  wood  ashes.  It  is  found 
in  large  quantities  in  Hungar}%  Podolia,  the  Ukraine,  in 
especially  in  Aragon,  Italy,  Evreui  in  Prance,  Arabia,  the  art 
Indies,  CaUbria^  Ce^iou,  XtiiLucky,  Virginia,  near  Tejuco  IB 
the  Brazik. 


BOIUTXS. 

430.  BOEACITE.— Boracite ;  Phillips. 
Hauy.   Tetraedxisoher  Boracit  s  Mohs. 
Haidinger, 

Cubic. 

a  100,  o  111,  d  on,  n  sil,  v  ssi. 
are  hemihedral  with  inclined  fiMes. 


Magneaae  bontte; 
i  HanMiwtBD, 
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FIG.  606. 

ne.  eo6* 

Form  and  combinations,    a,  ad,  ad,  do", 

oaJ,  ado\  odo  n\  aodv^,  add'o'7i\  ado'n'v.  Wlien 
tlio  iwr)  li:i!f  forms  o\  occur  toi^ether,  the 
faces  of  uiii)  iivti  ubualiy  6maikT  thiiu  those  of 
the  other ;  also,  the  faces  of  one  hall'  fonn 
are  bright,  and  those  of  the  other  uneven  and 
dull.    Cleavage,    o,  very  imperfect ;  d,  iio- 


ne.  eoi. 

— — ^1 


IIG.  607« 
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qaetk^ky  more  dUtinet  than  0' ;  a»  traoea.  Eracture  conchoidal 
...mieyen.  Transparent... tranBlnoe&t  on  the  edges.  Lustre 
Titreous,  inclimng  to  adamantine.  fL  a  1*701*  OolourlesSi 
white,  ineiming  to  grey,  yellow,  green,  brown.  Streak  white. 
H  =  ro.  e  S3  e-88...am  Ftmlectric.  The  angles  of  a, 
which  are  trancated  bj  the  bright  faces  of  0,  are  the  antilogous 
poles;  the  angles  truncated  by  the  rough  Amm  of  0,  the 
analogous  pc^es. 

Before  the  blowpipe  intumesces  and  melts  with  difficulty 
into  a  bead,  which  on  coolijnf^  becomes  a  white,  opaque  a^j^rega- 
tion  of  acicular  crystals.  With  tiuor  and  bisulphate  of  potash 
imparts  a  ^reen  colour  to  the  flame.  With  borax  and  salt  of 
phosjilinius  forms  a  transparent  gkss.  In  powder  perfectly 
aolubie  ui  hydrochloric  and  nitric  acids. 

Mg'B*,  boracic  acid  e9'30,  magne^iia  30*7Q« 

Analyses  of  boradte  from  Londmrg  a  by  AifVedeon,  5,  e  by 
Bammwbeig : — 

3         h  c 

Boracic  acid  «  •  •  •  C9  7  6d  25  68*88 
Magnesia  «   •   *   .   «   30*3      30*76  3i*is 

Is  found  in  small  crystals  imbedded  in  fj^ypaum  near  Liine- 
burg  in  i>ruus\s  ii  k,  and  at  Segebcrg  in  Hoisteiii.  A  fibrous 
variety  was  found  111  gypsum  near  Lune\*ille  in  France.  A 
cooipact  variety,  H  =  4'§,  was  found  in  buriiiL,^  lor  rock  salt 
near  8ta{»9furth.  According  to  Tvarslcji  it  con»i^ts  of: — boracic 
acid  6d'48,  maguesia  29*48,  carbonate  of  protuiide  of  iron  l  oa. 


431.  "RHODIZITE.— lih.  lizite  ;  DufWnoy.  Ehodicit ; 
Hausmann.   lihodizit;  Haiduiger, 

Cubic. 

o  iil|  d  Oil.    The  form  0  is  hemihedral  with  inclined 


00 
dd 
do 


60  0 
36  10 


The  faces  o  bright  and  even ;  d  some- 
times curred.  Cteayage  not  observable. 
More  or  less  translucent.  Lustre  vitreous, 
jncKning  to  adamantine.  White,  indin* 
ing  to  yellow  or  grey.      h  aboye  8. 

n  d  2 
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0  —  3*416.  Prroelectric,  the  faces  o  being  the  autiiogoaa 
poles,  and  the  opposite  angles  the  analogous  poles. 

Fusible  with  great  difficulty  before  the  blowpipe.  At  first  it 
imparts  a  green,  and  afterwards  a  red  colour  to  the  tiame.  A 
thin  fragment  on  platinum  wire  melts  into  a  white  t  Tramol. 
which  intumesces  and  shines  with  a  yellowish*red  light.  With 
borax  and  salt  of  phoaphorua  fonna  a  clear  glaaa. 

Ca'B*P 

Is  found,  in  small  attached  and  imbedded  cr^  ritals,  at  Sara- 
pulsk,  and  8ehaitansk  near  Murbiudk  in  the  Uiui,  with  rod 
tourmaline  and  c^um-tz. 


HTDBOV8  B0SA.n8. 


482.  HYDBOBOEACITE.  —  Hjrdiobomcite  ;  JhxStbiaf. 
Hjdroboracit ;  Moha,  Hausmann,  Haidinger. 

In  thin  leaves  translucent.  White,  sometimea  coloured  red 
bj  red  oxide  of  iron,    h  =  2  0.   e  =  1*9. 

In  the  matrass  yields  water.  Before  the  blowpipe  meha 
easily  into  a  colourless  clear  glass,  imparting  a  green  colon'-  *  ^ 
the  flame.  Soluble  in  heated  nitric  and  hydrochloric  adda^ 
Slightly  soluble  in  water. 

Ca'B^  Mg'B*  +  I8H,  boracic  acid  4^43,  magneaia  10*0, 
lime  14*52,  water  S7'69. 

Analyses  by  Hesa:— 

Boracic  add   M*M  4a'99 

Magneaia   10*71  10*48 

Lime   18*74  18*80 

Water   26'33  26-3a 

Was  found  in  fibroua  masaea  in  the  Caucaaoa. 


433.  TTNCAL.— Borate  of  soda;  Phillips.  Sonde  borate^: 
Hauy.  Prismatisched  iiurax-tSalZ|  Mohs.  Tinkai;  Hausiuaiui. 
Borax  5  Haidinger. 

Ob%ue.    101,100  =  62°  33' ;  lli,010  =  4«^  20'  J  101,001  =64'  i'. 

a  100,  h  010,  0  001,  9  021,  m  110,  9  111,  o  lit. 


he 

ab       00  0 

ca      100  86 

40  48 


ffm(^    B7^  0' 

08  40 

00'    laa  84 


S»        64  7 

me     101  ao 
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CombiDations.  ema^  emo},  eoah,  eazmal, 
cozmsah.  The  fiuses  o,  m  ate  atriated  parallel 
to  their  interaectioiui  with  each  other.  Cleav- 
age. Oj  perfect ;  leas  perfect ;  hy  traces. 
Fracture  oonchoidal.  Tra]i8pareiit...tran8- 
lacent.  Lustre  resinous,  b  =  1*47.  The 
optic  axes  for  different  colours  do  not  lie  in 
tne  same  plane.  The  mean  directions  of  the 
optic  axes,  seen  in  air  throus^h  the  faces 
make  angles  of  about  29*^  so  with  a  normal 
to  b.  A  perpendicukr  to  the  plane  in  wliicli  thev  makes 
angles  of  neany  55°  and  18°  25'  with  normals  tn  <;\  c  respect  i  vol  v. 
Culouricb^,  white,  inclinnii^  to  pfrey,  yeUow,  green.  Streak 
white.  liather  brittle.  H  =  2*0... 2*6.  a  =  1*716.  Taste 
alkaline,  sweetish. 

In  the  matrass  yields  water.  Before  the  blowpipe  inta- 
mesces  and  melts  into  a  clear  colourless  bead,  which  when 
moistened  with  sulphuric  acid,  or  mixed  with  iluor  and  bisul- 
phate  of  potash,  imparts  a  green  colour  to  the  flame.  Soluble 
m  a  parts  of  boiling  water,  and  in  is  of  cold  water. 

l^aB'  +  loHy  boracic  add  86*6,  soda  16*4,  water  47*1. 

Is  found  on  the  slioi  t  s  of  some  lakes  in  Thibet,  I^epaul, 
China,  Cejrlon,  Escapa  near  Fotosi  in  bouth  America. 


VLVOBXBIS,  OHIiOBIDBB,  BBOIUBBS,  lOMDBS. 

484.  CBTOLITE.--Cr7oIite ;  FhiUips,  DufMnoj.  Pris* 
matisches  Kiyon-Haloid ;  Mohs.  Kiyolith  ^  Hausmann,  Hai- 
diuger. 

Prismatic. 

a  100,  b  010,  c  001. 

via.  611. 

he       90^  0'  I  , 

ea  90  0 
db        90  0 

CleaTage.  c,  tolerably  perfect ;  a,  b  less   

distinct.  Fracture  uneven... imperfect  con-  » 

choidiiL     Semi-transparent . . .  tniuslucent. 
Becomes  more  transparent  after  immersion  in  water.  Lustre 
vitreous,  on  c  pearly,    it  ~  i  oa8...i'685.    AVMiite,  sometimes 
iiieliuinpj  to  yellow,  red  or  brown.    Streak  white.  Brittle. 
H  =  2*6... 3'0.     a  =  2'9&3...2  9rt3. 

Dd  3 
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In  the  open  tnbe  yields  vapours  ^^  hirh  corrode  j^lass.  ^Nfelts 
in  the  flame  of  a  candle.  Before  the  blowpipe  lus.-s  readilj 
into  a  white  enamel.  Easily  aolnbie  in  borax  and  salt  of  phc^s- 
phorus.  Completely  soluble  in  concentrated  aolphujoc  acid 
with  diaengagement  of  hydrofluoric  acid. 

sNaF  +  AlP,  fluorine  54  05,  sodium  32'92,  aluminium  IStlS. 
Prom  100  parta     ajoBJis  Beraeliiia  and  Chodnew  obtaiaed 


respectively : — 

AluDiina   2i  to  24  fe3 

Soda   44-25  43-89 

Magnesia  and  protoxide  of  manganese  .  —  0*83 


Composition  of  cryolite  from  Greenland  «  dednoed  ficom  tfce 

analysis  by  Berzelius,  b  of  cryolite  from  Miaak  accordii^  to 


Durnew : — 

n  b 

Fluorine   5407  53-4S 

Sodium   82  93  "^i 

Aluminium   laoo  13-41 

Calcium   —  0*M 

Oxides  of  iron  and  manganese     .   .  —  o*aa 


Is  fouud  in  crystalline  masses  on  the  shore  atlvikaet,  on  tho 
south  side  of  Arksud-Fiord  in  West  Ghreenland,  in  two  thin 
beds  in  gneiss,  in  one  of  which  the  white  variety  occurs  alone ; 
in  the  other  the  coloured  variety  with  galena,  pyrite,  ^uartai 
felspar  md  chalybite,  and  with  chiolite  and  chodnewitCi  ia 
granite^  at  Miask  in  Siberia. 


485.  CHIOLITE.— Chiolite ;  Hermann. 
Pyramidal.    101,001  =  47°  8'. 
O  111. 


00 

00 


113  20 


Cleavage.  0  ?  Transparent . . .  trans- 
lucent. Lustre  resinous.  Colourless, 
white.    H  =  4*0.    a  =  8*84... S'90,  in 

powder. 

Melts  in  a  crucible  over  a  ^irit-bunp. 
In  the  open  tube  yields  the  vapour  of 
hTdrofluoric  acid.   Melts  very  easily  before  the  blovrpipe  into  a 
globule  which  becomes  wfaite  on  cooling.    Imparts  a  ysDov 
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colour  to  the  flame.  Melted  with  borax  yielda  a  mass  in  which 
cubic  crystals  form  as  it  cools.  Is  decomposed  with  efierres- 
cenoe  by  sulphuric  add. 

sNaF  +  sAl  F*,  fluorine  67*46,  sodium  fiS'sa,  aluminium  18*69. 

Analyses  of  cbioiite  from  Miask  a  bj  Hermann,  6,  c,  d  hj 
Bammeitiberg : — 


a 

b 

e 

d 

94-69 

94*66 

99*91 

Aluminium  . 

,    .  18-69 

18-09 

17*79 

19*69 

Ts  fouiiil  111  crv^'tals  and  gr;iiiul:ir  mnssp:^,  "with  topaz,  £uor, 
pheuakite,  quartz  and  green  iekpar,  in  granite,  at  Miask. 


436.  CHODNEWITE. 

=  3  0. ..8*08.   The  other  characters  the  same  as  those  oi* 

chiolitr. 

sNaF  +  Alf,  fluorine  66*86,  sodium  97*80,  aluminium  16*86. 

Analyses  of  chodnewite  from  Miask,  a,  b  by  Chodnew,  c,  e 
by  Eainmekberg ; — 

a 

Fluorine  66*61 

Sodium  86*64 

Potassium  0-69 

Aluminium  ....  16*48 
Ma^esium    ....  0*98 

Tllnuia  I'Oi 

X*08S  by  ignition  .    .    .     0  86 

Is  found  with  chiolite  at  Miask  in  Siberia. 

437.  FLUELLITE.— liueiitej  Beudant.  Plueliit;  Mohs, 
Hftusmann,  Hoidinger. 

Prismatic.  011,010=99^17";  101,001  =:61^  68';  110,100=69^96'. 

0  001,  r  111. 

f  IG.  618. 

rc        72^    o'  rr "      97°  48' 

rr'      70  64  r  r"    144  o 

Ck>mbination.  er.  Translucent.  White. 

According  to  WoUaston,  contains  fluor- 
ine niid  alumina. 

Was  found  in  cnstals,  with  WBvellite 
and  torberite,  on  quartz  at  Stonna  Gw^n  in  Cornwall. 

J>  d  4 
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96*86  97-68  98*89  97*99 
16*64       —       16-40  16-11 
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488.  FLUOCERITE.— Neutral  fluate  of  cerium :  Pliillips. 
Fliirerine  :  Beuilant.     Neutralea  Fiiissaaurea  Cerer ; 
Pluoceht ;  Hausauum,  Haidinger. 

BhombobedniL 


111,  a  Oil. 


ao 


no.  614. 


aa 


90°  O' 
60  0 


Fracture  irneven,  splinteiy.  Opaque, 
translucent  on  the  edgies.  Luatre  feeble. 
Pale  red,  yellowish.  Streak  yellowish- 
white.    H  =  4*0.. .60.    O  =  4*7. 

In  the  matrass  yields  hydrofluorio  add  and  some  water,  and 
becomes  white.  In  the  open  tube  becomes  dark  yellow,  and 
the  hydrofluoric  add  OToIred  corrodes  the  glass.  InfbsiUe 
before  the  blowpipe.  In  salt  of  pbosphoma  diaaolTes  eom- 
pletely  into  a  glass  which  is  red  while  hot,  but  colonileas  and 
transparent  when  cold. 

CeF  4-  CVF. 

From  100  parts  of  fluocerite  Beraeliua  obtained: — 

Oxide  of  cerium  ....  88*64 
 I'la 


Is  found  in  imbedded  crystals  and  massive,  at  Broddbo  near 
Fahlun,  in  albite  and  sometimes  in  quarts,  with  yttrocoite^ 
mica,  garnet  and  yttrotantalite. 


439.  TTTEOCERTTE.  — Tttrocerit^  ;  Phillips,  Bt  udant. 
Pyraniidaler  Cerer-Bar)'t ;  Mohs.  Xttrocerit ;  TfsLiiumMn^ 
Haidmger. 

Fraetu re  uneven . . .  conchoi dal .  Translucent . . .  opaque.  Luatie 
Titreous,  inclining  to  waxy,  feeble.  Dark  violet-bine,  pmpk^ 
greyish-red,  grey,  white.  Streak  white.  Brittle.  Ha  4*0.. .4*6. 

e  a=  3*447. 

Before  the  blowpipe  becomes  white,  or  reddish-white^  but 
does  not  fuse.  With  borax  and  salt  of  phosphorus  melts  into 
ft  dear  glass.  In  fine  powder  is  easily  and  completely  aoluble 
in  boiling  hydrochloric  add,  forming  a  ydlow  solutioiL  Is 
decomposed  by  sulphuric  add  with  evolution  of  hydrofluoric  acid. 

CaF,  YF,  CeF. 

According  to  the  analyses  of  Oahn  and  Benelius,  loo  paiti 
of  yttrooerite  firom  Finbo  yielded 

Oxide  of  cerium   ....    18'22  iu  ia 

\ 

Digrtized  by  Google 


609 


Yttria  911  8*10 

Lime   47*63  fiO'OO 

The  quantity  of  fluorine  is  equal  to  the  loss  together  with 
the  oxygen  oontaizied  in  the  baaes. 

Is  found  in  ciystalline  masses,  imhedded  in  quartz  at  Finbo 
and  Broddbo  near  FaUun,  with  other  fluorides  and  topas,  and 

in  Massachusetts. 


440.  FLTJOE.— Flnor;  Pbillips.  Chaux  fluatco;  Ilauy. 
Oktaedrisches  Muss-Haioid  j  Mohs.  Eluss;  Hauamaim,  Hai- 
dinger. 

Cubic. 

a    100,   d    oil,   0    111,   e    120,  /  130,   k  260,  jp  IM, 

133,   ft    211,   m    311,   t    121,   ic    731,  X    11  5  3. 


td 

ed 

ka' 
kd 


90°  O' 

60  0 

4S  0 

70  S8 

64  44 

86  S4 

15  80 
as  68 

16  86 
86  S4 
68  8 
21  48 
23  12 


Fia.  616. 


7ie.  SIS. 


TIG.  618. 


ta 

29^ 

12' 

to 

28 

8 

W 

35 

67 

i£' 

17 

46 

Ufa 

84 

IS 

fffO 

84 

14 

wv/ 

4S 

IS 

wuT 

18 

IS 

xa 

87 

66 

xo 

88 

18 

ted 

SS 

61 

mat 

IS 

8 

Fia.  617. 


FIO.  680. 
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riG.  621.  FIG.  622.  FIG.  623. 


Forms  and  combinations,  a,  o,  d,  f,  m,  /,  ao,  ad,  of,  am,  at, 
ap,  oe,  oq,  op,  of,  aof  aot,  aod,  adm,  adf  afm,  aft,  amf,  odf,  aodt, 
aodk,  aodni,  aomf  adef  admt.x.  The  faces  a  usually  smooth, 
sometimes  striated  parallel  to  their  intersections  with  e  or  t; 
o  frequently  rough ;  e,  f  k  striated  parallel  to  their  intersec- 
tions with  a.  Twins.  Twin-face  o.  Cleavage,  o,  very  perfect ; 
d,  sometimes  tolerably  distinct ;  a,  traces.  Fractiu^  conchoidal, 
more  or  less  perfect.  Transparent... translucent.  Lustre  vi- 
treous, fx  =  1*436.  Colourless,  white,  grey,  yellow,  red,  blue, 
green,  black.  Sometimes  different  colours  appear  disposed  in 
layers  parallel  to  the  faces  of  some  of  the  simple  forms,  and  a 
crystal  of  one  colour  occurs  imbedded  in  the  interior  of  a 
crystal  of  a  different  colour.  The  colours  of  fluor  are  some- 
times different  according  as  they  are  seen  by  reflected  or  by 
transmitted  light.  Some  varieties  are  green  by  transmitted  Light, 
and  blue  by  reflected  light.  Streak  white.  Brittle,  h  =  4  0. 
G  =  3  017...3  188.  Phosphoresces  when  heated  or  broken,  but 
loses  this  property  when  the  temperature  surpasses  a  certain 
limit. 

Before  the  blowpipe,  in  tbin  splinters,  inturaesces  and  melts 
into  an  opaque  enamel,  which  in  a  strong  heat  becomes  infusible 
and  alkaline,  and  imparts  a  red  colour  to  the  flame.  Readily 
soluble  in  borax  and  salt  of  phosphorus.  With  gypsum,  baryte 
or  celestine  melts  into  a  clear  bead,  which  becomes  opaque  on 
cooling.  Soluble  in  hydrochloric  and  nitric  acids.  Is  com- 
pletely decomposed  by  sulphuric  acid  with  evolution  of  hydro- 
fluoric acid. 

CaFl,  fluorine  48'63,  calcium  61*47. 

Berzolius  obtained  7214  and  71*77  parts  of  lime  from  100  part* 
of  fluor  from  Alston  Moor  and  from  Norberg  respectively.  In 
fluor  from  Derbyshire  he  found  O  o  per  cent,  of  phosphate  of 
lime.  According  to  Kersten,  many  blue  varieties  of  fluor  from 
Freiberg  and  Marienborg  contain  small  quantities  of  chlorine. 

In  attached  crystals,  granular  or  flbrous  masses,  comMct, 
disseminated,  earthy,  as  the  substance  of  petrified  cyathoc- 
rinites.  The  crystals  sometimes  contain  grains  of  quartz,  me- 
^  tallic  sulphides,  clay,  and  sometimes  drops  of  water. 


611 


Is  found  ia  veins  in  Saxony  at  Freiberp:,  Marienberg,  Gt  rt^- 
dorf,  Brauusdorf,  Altenberf^,  Annaberg,  Ehrenfriedcrsdorf,  Jo- 
hann-Greorgeustadt ;  in  Bobemia  at  Schlackenwald,  Zinnwnid 
and  Joachimstbal ;  in  Baden  in  Miinsterthal ;  in  England  at 
St,  Agnof;  in  Cora  wall,  Beeralstone  in  DeTonshire,  in  the  lead 
mines  of  Derbyshire,  Cumberland  and  Northumberiand ;  iu  tbe. 
fiarz,  Moldaira  in  tbe  Banat ;  in  yeina  of  silver  ore  at  Kongs* 
berg  in  Norway.  On  St.  Gottbardt  and  near  Mont  Blanc  in 
rose-red  oetahedrons ;  in  tertiary  limestone  near  Fkris ;  in  por> 
pbyrr  near  EbUe ;  in  pornh jritic  greenstone  near  Gk)urock  in 
Itenmwshire.  It  is  also  found  at  rTertscbinsk  and  many  other 
places  in  Siberia,  in  the  United  States,  Mexico,  in  the  masses 
ejected  by  Vesuvius.  Compact  lliior  ia  found  at  Stolberg, 
Txio  in  Sweden,  Kongsber^^,  Corawall  j  earthy  fluor  at  Marien- 
berg  in  Saxony,  Welseudorf  in  the  Palatinate,  Batofka  in 
£iL8si%  in  Duriiam,  and  at  Beeralstone. 

441.^  SALT. — ^Muriate  of  soda ;  Phillips.   Sonde  mnriaUe ; 

Hauy.'  Hexaedrisches  Stein-Salz;  Mobs.    Steinsak;  Hans- 

mann.    Saiz ,  llaidiii^er. 

Cubic. 

a  100,  0  III,  d  oil,  e  210. 
mt     wP  at 

go'        70  32 

oa      64  44 

iM'       60  0 

da      00  0 

ed  26  S4 
ed      18  26 

Forma  and  combinations,  a,  0,  ao^  ae,  aoCy  ode.  The  faces  e 
sometimes  rough.  Cleavage,  o,  very  perfect,  rniciiuv  con- 
choidal.  Transparent... translucent.  Lustre  vitreous,  inclin- 
ing to  resinous.  Por  red  rays  /i  =  1-4929 ;  for  green  rays 
p.  =  1-4985.  ANHieu  transparent  transmits  heat  from  sources  of 
diflLerent  temperatures  with  equal  facilit}\  Colourless,  white, 
grey,  yellow,  red,  green,  blue.  Streak  white.  Bather  brittle. 
H  =  8*0.    G  =  8'8S.   Taste  saline. 

In  the  matrass  decrepitates  and  yields  a  little  water.  Bef(>ro 
tbe  blowpipe  on  platinum  wire  mdts  into  a  translucent  bead 
with  a  erystaUine  surface.  Imparts  a  Tellow  colour  to  the 
flame.  On  charcoal  part  is  volatile,  and  part  sinks  into  the 
chaxcosl.  When  added  to  a  bead  of  salt  of  pbospboruB  and 
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oxide  of  copper,  colours  the  flame  blue*   Soluble  in  8*7  parte 

of  water  either  hot  or  cold. 

NaCl,  chlorine  60*68,  sodium  39*32. 
Analjsifl  of  salt  from  Cheshire      Heniy : — 


Chloride  of  sodium      ....  98*32 

Sulphate  of  lime   o-6o 

Chloride  of  macTiosium    .    .    .  o  oa 

Chloride  of  calcium     ....  0*01 

Insoluble  matter   l  oo 


The  salt  of  Bercbtesgaden  and  HaUmn  contaipa  a  amall 
quantibr  of  chloride  of  potaaaiom.  The  salt  apringa  of  Hall  and 

other  places  contain  some  chloride  of  ammoniimi. 

It  occurs  in  crystals,  crystalline,  fibrous,  granular  and  com- 
pact luaj^scs,  aud  pseudomorphous  after  bitter  spar,  in  beds, 
occasionally  of  considerable  thickness,  especially  in  the  iriuschei- 
kalk,  and  between  that  and  the  coal  formation,  with  sand:«tone, 
clay,  gyj)sum,  karstenite  and  calcite ;  in  the  lias,  jura  iauesstoiie, 
chalk  and  the  tertiarv  fonnations,  and  in  some  lavas.  It  occurs 
also  in  great  abiuulance  on  the  Burface  of  the  earth,  at  the 
bottom  and  on  the  shores  of  lakes,  and  dissolved  in  their  waters, 
in  sea  water  and  in  mineral  springs. 

442.  SYLYINE.— SrlTine;  Beadant.   Sylrin;  Waimmann, 

Haidinger. 

Cubic. 

a  100,  0  111. 

flflT         90°  0' 

oa         64    44  (figs.  616,  6ia.) 

Form  and  couibi nation.  a,ao.  Cleavage,  o,  perfect.  Trans- 
parent ...translucent  Lustre  vitreom^.  inclining  to  waxy.  Co- 
lourless, white,    o  =  1*9... 2  0.    Taste  salt,  rather  bitter. 

Melts  before  the  bloupipe  at  a  red  heat  and  i?  volatilized. 
Eat  her  \em  solulK'  in  water  than  salt,  and  more  soluble  in  hot 
than  in  cold  water. 

KCi,  chlorine  47*66,  potaaatum  61*46. 

Is  found  in  crvstak  and  as  an  efllorescence  on  Vesuvius,  and 
occasionally  in  crystals  and  massive  in  blown-out  iron  furnaces. 

448.  SAL-AMMONIAC— Snl  ammoniac;  Phillips,  Am- 
moniaque  muriate  ;  Hauy.  Uktaedrischea  Amxaomak-Sala ; 
Ifoha.    Salmiak;  Hauamann,  Haidinger. 

Cubic. 
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a  loOy  o  111,  d  oily  ft  211. 


ad 


00^  O' 
70  82 
64  44 


da 
na 


60"  0' 
45  0 

36  la 


no 
nn 


19°  28' 
83  33 


FIQ.  626. 


no.  627. 


ilG.  628. 


Forms  and  combinations,  a,  o,  n,  f/;i.  Cleavage,  im- 
perfect. Transparent. . .translucent.  Tmstre  silittui3.  Colour- 
less, white,  grey,  yellow,  brown,  biuck.  Streak  white.  Very 
aectile.    h  =  1*5.. .20.    g  =:=  r52s. 

Is  volatilized  at  a  heat  a  little  In  luw  redness  wit  Ik  iit  melting. 
Soluble  in  2  7  parts  of  cold  w;it(  r  and  in  one  of  boiling  water. 
Mixed  with  moistened  quick  lime  or  caustic  potash  emits  the 
smell  of  ammonia. 

NH^dy  chlorine  66*80,  ammonium  88*70. 

Analjsee  of  sal-ammoniac  from  Vesuvius,  and  from  Tartaiy 
bjr  Klaproth  :— 


09*5 
0-6 


97*8 


Chloride  of  ammonium  .  •  , 
Chloride  of  sodium  •  •  •  < 
Sulphate  of  ammonia  •    •    •    .    —  2*5 

In  Bal-ammoniac  from  Lanzerote  Brandes  found  traces  of 
magnesia,  arsenioaa  acid,  and  of  seleniates  and  hydriodates. 

It  has  been  found  in  cirstala,  fibrous  and  earthy  masses,  on 
Tesavius,  the  Solfatara  01  Pozsuolo,  on  .£tna,  Lipari,  Volcano, 
Lanzerote,  Bourbon,  Iceland,  Buchanan  Tartarj,  the  Himalaya 
mountains.  It  has  also  been  found  in  burning  coal  mines  at 
St.  Etienne  near  Lyons,  Glan  in  the  Upper  Palatinate,  near 
DuLlw  tiler  in  Saarbriick,  Ober-Erlenbaeh  jirar  I'raukiorl-on- 
ihe-Maine,  iu  England  near  Newcastle,  iu  iScolimid. 


4M.  KBBAXB.— -Mnriste  of  silrer;  Phillips*  Argent  mu- 
xiat£;  Hauy.  Hexae^sches  Perl-Kerat ;  Mods.  Homsilber; 
Hausmann.   Kerat ; 
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a  100,  0  111,  d  oil. 

aa'     00**  o'        dd'  if 

wi      70  S2        de^     46    0  (figs,  eio,  eaa) 

oa       64   44  * 

Fonns  and  combinatioiiB.  a,  o,  d,  ao,  ad.  The  ftoes  a  aome* 
times  fidntlj  striated  parallel  to  their  interaectiona  with  d. 
No  dearage  observable.  Fracture  conchoidal... uneven,  earthj. 

Transparent... translucent  on  the  edges.  Lustre  waxy,  inclin- 
ing to  adamautine.  Pearl-L^rej,  passing  into  various  shades  of 
blue  and  green,  yellowisli-white.  Grows  brown  when  eip  scd 
to  light.   Streak  shmaig.   IViitiiuable and  sectile.   H  =  l  o...l  d. 

G  =  5'55...5-60. 

Before  the  blowpipe  melta  very  easily  with  ebullition,  and  is 
gradually  reduced  into  a  globule  of  ^^ilvpr  in  the  inner  tlame. 
Ih  reduced  wIhmi  ]  iil)l)ed  with  wator  on  irou  or  zinc.  Soluble 
in  ammonia,  and  cr^  uttaliizes  from  the  solution  in  octahedrons. 

Ag  CI,  chlorine  84*74,  silver  75*26. 

Analyses  of  kerate  by  Klaproth,  corrected  by  Bannnelsber^ 
a  from  Siixon^,  h  from  Ghiantahajo  in  Pern,  e  from  Schlangeii- 
beig  in  Siberia :— 


a 

b 

e 

Silver  .   .   .  . 

.  6775 

76 

68 

.  27*60 

24 

loss  33 

lied  o\\  iron  •  < 

• 

6*00 

Aluiiiiua    .    .  , 

>  • 

1-75 

Sulphuric  acid  . 

0*26 

In  crystals,  reniform,  investing  other  sobstanoea  and  maasm, 
in  veins  in  the  older  rocks  with  some  of  the  other  area  of  silver. 

Is  found  in  eonsiderable  quantities  at  Catorce  and  Zaeatecsi 
in  Mexico,  Potosi  in  Peru,  los  Lodrillos  near  Copiapo  in  Chile; 
also  at  8chlang(  nberg  near  Kolywan  in  Siberia;  in  smaller 
quantities  at  AUemont  in  Daupliine,  St.  Marie  Aux  niines  in 
AJsacc,  lluolgoet  iu  Jiretagne,  Spain,  at  Kongsberg  in  Non^a}, 
Huel  Mexico  and  IIucI  St.  Vincent  near  G  in  Cornwall. 

It  was  ioniierlv  abundant  iu  the  Saxou  ininin<x  districts  and  in 
the  Harz,  but  is  now  very  scarce.  When  metallic  silver  i« 
imnior>  1  for  a  eonsiderable  time  in  salt  water,  the  surface  is 
converted  mto  chloride  of  silver. 

445.  EMBOLITB.— Embolit;  Bieithaupt 

Cubic. 

a  100,  0  111. 
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aa         90°  O' 

oa        64    44  (fig.  619.) 

Combination,  oa.  The  faces  a  rough.  Cleavage.  «,  traces. 
TVacture  hacklj.  Lustre  adamantine.  Sulphur-yellow ...  sis- 
kin-f^reen  on  a  freslily  fractured  surface;  olive-green... aspa- 
ragus-green oT\  the  exterior.    Perfectly  malleable.    H  z=.  2*0. 

sAgBr  +  sAgOL 

Analysis  by  Pkttner  :— 

Bromine  S0*09 

Chlorme  18*06 

8il¥er  e6*S6 

Is  found  in  crystals  and  deavable  masses,  and  disseminated, 
in  Imestone,  in  the  ColonMlo  mine  at  Copiapo  in  Chile. 


446.  BT^0:MITE.— T^ioinuro  dVAnrent;  Dufinkioy.  Brom- 
silber;  Hausmann.   Bromit^  iiauimger. 

Cnbic. 

a  ioo«  o  111. 

ad      wP  o' 

00         70    82  (figs.  615,  616.) 

Forms,  a,  o.  "Bnc:ht.  Olive-green,  passiug  into  yellow; 
acquires  a  grey  taniiah.  btreak  siskin-green.  u  =  l'0...2'0. 
e  =  6'8..«6'a. 

Melts  Terr  easily  before  the  blowpipe.  Is  but  feebly  acted 
upon  by  acids.   Soluble  in  wanu  concentrated  ammonia. 

AgBr,  bromine  42*50,  silver  67*44. 

Analysis  of  bromite  from  Mexico  by  Berthier: — 

Bromine  49*6 

Silver  67-6 

Is  found  rather  abundantly,  in  very  small  crystals  and  crys- 
talline grains,  with  kerate  and  cerussite,  in  the  mine  of  San 
Onofre  in  the  district  of  Plateros  in  Mexico,  with  kerate  in  the 
fdlTer  mines  of  Copiapo  in  Chile^  and  sparing  among  the  oies 
of  Hnelgoet  in  Bretagne. 

447.  lODlTE. — Iodic  silver  ;  Phillips.  lodurc  ; 
Beudant.  lodinsilber ;  Mohs.  lodsilber  \  Hausmann.  lodit ; 
Haidmger. 

Transparent.. .translucent*  Lustre  lesinouSi  approaching  to 
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atliiinantine.  Tello\\  ish-grey . .  .greenish-jellow.  Streak  shimii^. 

H  =  1*0.     O  =  5-604. 

Before  the  blow{)ipo  uii  cliarcoal  becomes  red,  melts  very 
easily  and  imparts  ;i  purple  colour  to  tlie  flame;  in  the  iimer 
flame  yields  a  globule  of  silver.  Soluljie  iu  conrentnited  nitric 
and  hydrochloric  acids  with  eYolution  of  irapour  of  iodine. 

Agly  iodine  64*08,  silver  46*97. 

Analysia  of  earthy  iodite  from  Chile  by  Domeyko 

Iodine   .    30  ss 

Silver  6426 

In  iodite  from  Zacatecaa  Yauqnelin  found  only  18*5  per  cent 
of  iodine. 

Is  found  in  crystalline  masses,  and  eaxthj^  in  aerpeiithie,  at 

Albarradon  near  Mazapil  in  Zacatecas  in  ifexieo,  in  a  rein  in 

the  porphyry  formation  of  the  mountain  of  los  Algodones  to  the 
south  oi  Aiqueros  in  Chile,  Hiendelencina  m  Spain. 

The  only  specimens  that  we  have  seen  of  this  mineral  wt  re 
received  by  Mr.  Brof)ke  some  years  since  from  Del  Kiu  oT 
Mexico^  and  stated  by  hun  to  be  irom  Albarrauon. 


448.  COTirNNITE.^Cotnnmte ;  Dufri&ioj. 
Hauamann,  Hatdinger. 

Primatic.   oii,oio=6d°i4'i  101,001=36*^68';  110,100=46^66'. 

a  100,  b   101,  c  ooi,  e  010,  m  110,  r  210,  #  111. 

HQ.  680. 


ab 

90*^ 

0' 

ra 

80° 

41' 

ac 

90 

0 

rr 

116 

66 

be 

80 

0 

46 

88 

mm' 

66 

16 

66 

8 

80 

14 

76 

48 

Transparent.  Lustre  adamantinei  indin* 
ing  to  pearly  and  siU^.   For  rays  refracted 
in  a  plane  perpendicular  to  the  faces  a,  b, 
and  pokrieed  in  that  plane,  /i  =  i*74i.    Colooilees,  wiute. 
Streak  white,   a  =  6*868. 

Sublimes  in  the  matrass.  Before  the  blowpipe  melts  easily, 
imparting  a  blue  colour  to  the  flame,  and  deposit! no;  a  white 
sublimate  on  the  charcoal.  With  soda  yiciJa  glubules  of  lead. 
Soluble  in  135  parts  of  cold  water. 

PbCl,  chlorine  26'6i,  lead  74*49. 

Was  found  in  acicular  and  capillary  crystals,  crystalliae 
plates  and  small  rounded  maases,  with  chloride  of  sodium,  remo* 
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linite  and  sulphate  of  oxide  of  copper  iu  the  crater  of  YesuTius 
after  the  eruption  of  1822. 

449.  CALOlVrEL. — Muriate  of  mercury  ;  Phillips.  Mer- 
cure  muriate  ;  llauy.  Pyramidales  Perl-Kerat ;  Muha.  iiura- 
quecksilberj  Hausmaun.    Kalomelj  Haidinger. 

^TttmidaL   loi^ooi  =  60^  9^. 

a    100,  c   ooly  e   lOly  9   los,  m  no,  r  ill,  t  118. 
truncates  the  edge  ee;  m  truncates  the  edge  w^feis  common 
to  the  sones  re^  zet^ 

ac  90^  o'  zz" 

aa  00  0  rc 

fna  45  0  rr 

ee  60  9  rr" 

ee  75  10  9z 

ISO  18  ee 

we  eo  9  ee' 

msf  4X  et  ef 

Combinations,  ra,  rma^  rea,  crea,  rszma.  Cleavage,  a. 
Fracture  co&choidal...uneTen.  Tran8lMcont...transhicent  ou 
the  edges.  Lustre  adamantine,  s  =  1070.  Greyish-white, 
greenish-grej,  jellowish^grey,  brown.   Streak  white.  Sectile. 

H         15.     G  =3  6'4...6*5. 

Sublimes  in  the  matrass  without  melting.  With  soda  yields 
globules  of  mercuiy.  Before  the  blowpipe  is  wholly  volatilized. 
On  copper  with  water  is  reduced.  Soluble  in  mtro-muriatio 
acid,  but  not  in  nitric  acid.  Is  partially  soluble  in  warm  hydro- 
chlaric  acid,  leaving  a  grey  residue.  In  caustic  potash  or  soda 
becomes  black. 

iH^Cl,  chlorine  16  06,  mercury  84*06. 

Is  found  in  attached  ciystala,  disseminated,  and  investing 
other  minerals,  with  mercury  and  cinnabar,  at  Moschellands- 
berf;  in  the  Palatinate,  Oiftbe^  near  Horsowits  in  Bohemia^ 
Idbna  in  Oamiola,  and  Almaden  in  Spain. 

450.  COCCINITE.— Mercure  iodur6 ;  Dufrenoy.  lodqueck- 
ailber;  Hausmann.    Coccinit;  Haidinger. 

Lustre  adamantine.  'ReA, 
Melts  a!i(i  suhlimes  easily. 
Is  fninui  at  Cagas  Yiojns  in  Mrxieo. 

This  iiHTieral  is  probably  identical  with  tlif  red  crystals  of 
iodide  of  mercury  Hgl,  iodine  66  0,  mercury  441,  obtained  by 
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cooling  a  warm  saturated  solution  of  iodide  of  merourr  in  an 
aqueous  solution  of  iodide  of  uiercurr  and  potassium.  Tb&m 
ciystals  are  pyramidal ;  101,001  =  ee^  37^ 

a  100,  c  001,  X  111. 

f  10.  631.  f  032. 

ae  wP  if 
sa  48  19 
ac       70  30 

maf       83  33 

Heated  to  a  cert fi in 
point,    they  become 
yellow;  at  a  hi<?hor  tcni]>iM\iture  thev  melt  and  sul»lime,  forc- 
ing yellow  crystab  belniiii;ing  to  the  prismatic  sy?item  {mc  90% 

mm'  =  66%  iig.  632),  which  on  oooling  agaia  become  red. 


BTDBOtTS  0HLOBIDB8* 

451.  REMOLINITE.— Muriate  of  co])per ;  PhiUips.  Cuirr^ 

muriate;  llauy.  PrLsmatoidisclier  Ilabronem-^ralachit;  Mohs. 
Smai'agdochalcit  ^  Hausmami.    Atacuuiit  j  Uaidinger. 

Prismatic,  011,010=41*^  2«'  j  101,001=37°  10' ;  110,100=06°  10'. 

a  100,  h  010,  u  oil,  B  101,  m  110,  3  sio,  s  no^ 
r  111*      truncates  the  edge  rt^. 


db  WP  0'  xn        20°  28' 

W  97  2  JROr'  139  4 

ea  62  60  ra       03  20 

7i  20  rm      3o  19 

ffkl  66  10                        63  20 

Mm'  37  40  rr''      84  4 

sa  33  48  rV  107  24 

33^  103  34 


Combinations,  enif  earn,  «im,  rhaiwrn,  raenux^  fiaeumM.  Tht 
faooB  f»,  a  striated  parallel  to  their  intenectt<m8  with 
other.  CleaTage.  a,  perfect;  fi,  less  perfect.  Fracture  em- 
choidal.  Semi-transparent... tramducent  on  the  edges,  lAiftes 
vitreous,  inclining  to  resinous.  Gbeen  of  Tarioos  shades.  Stmk 
apple-green.   Bather  brittle*   h  =  3*0... 3*3.   e  =  3-39...m* 

In  the  matrass  yields  water  and  hydrochloric  add.  BelbM 
the  blowpipe  imparts  a  green  colour  to  the  flame,  and  mete 
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into  a  globule  of  eopper.  Beadily  solablo  in  acicU.  Completeiy 
soluble  in  ammonia. 

CuCl  +  3 Cu  lly  chlonne  16*63»  copper  i4  86,  oxide  of  copper 
K'My  water  18  67. 

Analyses  of  reiuulinito  a  from  Chile  by  Klaprotb,  5  from 
Chile,  c  from  Peru,  both  hy  Proust,  d  from  Chile  by  J.  Davy, 
e  from  Cobija  by  Berthier,/  by  Ulex : — 

a      h      c      d       e  f 

Hjdioch.  acid  •  .  •  .  ira  10*5  11-6  ira    —  — 

CUorine  —    —    —    —    U*9S  i6-is 

Copper  —    —    —    —   isaa  14'66 

Ox,  copper  7«'0    76*6    70'6    78-0    WeO  66-88 

Water  11*7    18'6    18*0    10*8    81*75  11*90 

Silica  —     —     —     —     —  1*10 

In  attached  crystals,  reniform,  atalactitic,  fibrous  or  granular 
maaaea,  diBsemioated.  Occurs  as  a  Tolcanic  product.  Is  some* 
times  formed  by  the  action  of  sea  water  on  copper. 

Is  found  in  reins  with  cuprite,  malachite,  brown  iron  ore, 
quartz,  at  Los  Bemolinos,  Guaako,  Soledad  in  Chile,  in  yeins 
of  ailver  ores  in  the  district  of  T^paca  in  Peru,  Schwarsenbexg 
in  Saxony,  on  the  lavas  of  Yesuvins  and  ^tna. 


452.  PEBCYLITE.— Percylite ;  Brooke.  Phil.  Mag.  Peb. 
1850. 

Cubic. 

9   100,  d  Oil,  e   810,  Q  111. 

HG.  684. 


00^  ea'      86^  t^' 

dd^  0  oa       84  44 

dli^       48     0  od       88  88 

Conibiiiiitiuii.  adoe.     Lustre  vitreoui*. 


Sky-blue.    Btreak  the  same.    H  =  2*5. 

uhcii  slightly  heated  the  blue  colour  chftngOB  tn  emerald- 
green,  and  rc-appcars  on  cooling.  In  the  matr^^^■s  decrepitates 
find  yields  water,  winch  does  not  redden  litmus  p;ij)(  r.  It  readily 
melts  into  a  brown  liquid  which  diiiuses  itself  in  drops  ov(t  the 
contiguous  surface  of  the  tube,  and  on  cooling  becomes  a  pal© 
l»own  fissured  mass.  Heated  in  the  open  tube,  a  white,  not 
sensibly  odorous,  yapour  is  evolved.  Heated  in  the  outer 
flame  of  the  blowpipe,  the  flame  is  green  within  and  deep  blue 
at  the  edges.  On  charcoal  in  the  inner  flame,  metallic  globules 
are  obtained,  some  having  theappeamnceof  lead,  others  that  of 
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copper,  or  a  iiaxture  of  copper  and  lead.  On  charcoal  in  the. 
inner  flame  with  soda  yields  nicUiUic  globules,  which  dlssolre 
without  residue  in  dilute  nitric  acid.  With  borax  in  the  outer 
flame  melts  into  a  transparent  blueish-f^reen  bead,  which  in  the 
inner  flame  becomes  turbid  and  browni.sh-red.  Bj  boiling  ia 
lutric  aeid  becomcd  white  and  then  dissolves. 

The  analysis  by  Dr.  Percy  of  a  very  small  unknown  qiiantitr, 
separated  from  the  matrix  by  boiling  in  nitric  aci<l,  gave  :  — 
chlorine  0  84,  lead  2*66,  copper  0  77  :  whence  Dr.  Porcy  con- 
cludes the  composition  of  the  mineral  to  be  repreaented  by  the 
formula  PbCl  +  Pb  +  OaCl  +  Ca  +  xii. 

In  minute  crystals,  accompanied  hj  gold,  on  a  matrix  of 
quartz  and  earthy  hematite,  said  to  ha?e  oome  from  La  Soiiani 
in  Mexico. 


OHLO&IDS  WIXH  SGTLPHATX. 

453.  GONNELLITE.— Sulpbato-chlonde  of  copper;  Con- 
nell.   Ck>nnellite;  Dana. 

Bhombohednd.  no.  6». 

a  oiiy  b  811. 

oaf  60""  0" 
ab        80  0 

Lustre  yitreous.   Translucent.  Bine. 

In  the  matrass  yields  a  little  water.  Decrepitates  ythm 
heated,  imparts  a  fine  greeuish-blue  to  the  flame,  and  melti 
before  the  blowpipe  into  a  dark  reddish  globule.  Completely 
soluble  in  nitric  and  in  hydrochloric  acid.   Insoluble  in  water. 

Consists,  according  to  Connell,  of  cUoride  of  copper,  sulphate 
of  oxide  of  copper,  and  a  little  water. 

"Was  found  in  small  fibrous  crystals,  with  aii  aiaciiuiic  of 
oxide  oi'  copper,  in  Curuwall. 


CHIiOBISSS  WITH  OZIBBS  AJTD  O^BBOKATSa. 

454.  I^LATLOCKITE.— Matlockite;  B.  P.  Greg,  i^ukso- 
phical  Magazine.   August,  1851. 

F^Tamidai.    101,001  =  60°  «e'. 

c  001,  0  101,  m  110,  r  111. 
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rra.  636. 
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ClesTage.  not  yeiy  easnj  obtained. 
Troctiire  tmeren  and  slightly  conchoidal, 
Traxuiparent..* translucent.  Lustre  ada- 
mantine, occasionally  pearly.  Yeilowish, 
with  sometimes  a  greenish  tinge.   B  =  8*6... 8*0.   o  =  7*81. 

I>ecrepitate8  when  heated.  Fusible  before  the  blo>%'pipe  into 
a  greyish-yellow  globule. 

« 

Pbd  -I-  Pb,  chloride  of  lead  56*46,  oxide  of  lead  44*68. 

Analysis  by  Dr.  B.  A.  Smith 

Chloride  of  lead  ....  66*18 

Oxide  of  lead  44*80 

Water  o-o7 

Was  found  in  tabular  crystals,  generally  thin  and  superim- 
posed on  each  other,  and  occasionally  sliglitly  curred,  in  old 
neaps  ixom  the  Cromford  leyel  near  J^tlock. 


455.  MENDIPITE.— Kcraf»ine  •  Eeudanf.  Peritomer  Blei- 
Baryt ;  Mohs.    Mendipit ;  Haufiroaua,  Haidmger. 

Prismatie. 

a  100,  b  010,  e  ooi,  m  lio. 

f  lO.  637. 

ae  90^  o'  ma  61^  18' 
he  m  i)  mb  i2 
ah       90    0         mm*     77  24 

Cleavage,   m,  very  perfect ;  a,  6,  less 
perfect.  Fracture  conchoidal . . .  unoTen. 
Translaoent.  Lustre, adamantine  inclin- 
ing to  pearly  on  the  cleavages.    Yellowish-white,  straw-yellow, 
pidie  red,  ^e  blue.  Streak  white.  h  =  9*6. ..8*0.  o  7*0...7'l. 

Decrepitates  when  heated.  Melts  readily  before  the  blow- 
pipe  into  a  yellow  globule.  On  charcoal  is  easily  reduced, 
emitting  acid  fumes.  Fused  with  salt  of  phosphorus  and  oxide 
cyf  cojppHer,  imparts  a  blue  colour  to  the  flame.  Is  readily 
soluble  in  nitric  add. 

Pbd  +  sPb,  chloride  of  lead  88*89,  oxide  of  lead  81*61. 
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Analyses  of  mendipite  a  from  the  Kunibert  mine  near  Brilon 
hj  Schnabel,  b  frum  Brilon,  G  =:  7*0,  by  liboiliud,  c  from 
Churckiil  bj  Bcrzelius 

a  h  c 

Oxide  of  lead  .  .  .  •  .  erte  co  io  m'lH 
Chloride  of  lead    ....   88*74      89*07  8»*8S 

Ii  found  in  columnar  dyBtaDine  mnwicni  witk  oilier  orea  of 
lead,  oidcite  and  earthy  bliu^k  manganeae,  at  Churehill  in  tibe 
Mendip  Hills  in  Somenetaliiiey  and  at  Brilon  in  Wes^hailia. 

466.  PHOSaKNITE  — Murio-carbonate  of  lead ;  Phillips. 
Plomb  carbonate!;  m \\v\\ i tif ^ ;  HauT.  Ortliotomer  Blei^Baiyt ; 
Mohs.    Homblei;  Hauamann.   Phoagenit;  Haidinger. 

Pyramidal.    101,001  =  47^  i9'-6. 

a  100,  e  001,  0  101,  M  no,  •  aie,  w  111,  #  fii. 
^  truncatea  the  edge  x^. 

Fxo.  ess. 
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Coml)iuation8.  cmnx^  C7nau^  cmacx^  cmaux^  anauxs,  Oenv. 
age.  a;  m;  c,  Pratt  lire  conchoidal.  Transparent...  tnm^ 
lucent.  Lubtrt)  adamantine,  inclining  to  waxy.  Colourle*?, 
wlrite,  passing  into  grey,  yeUow,  green,  brown.  Streak  white 
Brittle.    H  =  3-0.    Q  r=  «•()..  JV2. 

Beforo  the  blowpipe  in  thr  o  ilrr  llame  melts  readily  into  an 
opaque  yellow  bend,  whicli  becomes  white  and  crystallixie  on 
eooling.  On  cliareoai  in  the  inner  flame  yields  acnd  vapourt 
and  ia  reduced  to  metallic  lead*  la  aolubb  with  alight  «fier» 
yeacence  in  nitric  acid. 

•       •  • 

PbCl  +  PbC,  ciiiorido  of  lead  61  00,  carbonate  of  oxide  of 
lead  49  00. 

Analjaia  by  Dr.  B.  A*  Smith : — 

Chloride  of  lead  ai*78 

Carbonate  of  oxide  of  lead   .    .  48*29 

Phosj^enitc  haa  hn^n  found,  in  crvstnls  nmi  giobuiar  masees,  in 
Croml'uril  level  ik  :ir  Alatloek  in  Derbyshire,  Cornwall,  and  ii 
said  to  liave  been  tound  on  Vesuvius,  Badenweiler  in 

^d  Southampton  in  Maasaehusette. 
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HTPBOUS  OXALATES. 

4o7.  HUMB0LDTI2vE.~"0xulatc  of  iron ;  Phillips,  Fer 
oxalate  ;  Hauj.  Humboldtiu ;  Mohs,  Haidinger.  Oxaiit  j 
HauHmann. 

Fracture  imeTeii...eaiih7»  Opaque.  Luslare  waxy,  glim- 
meriDg  or  duIL    Ydlow.    Str^  jellow.    Slightly  sectile. 

H  =  2*0.     O  =s  2'16...2'26. 

13efore  the  blow|)ipe  blackens  and  then  turns  red.  Tnipurta 
the  colour  of  irou  to  borax  and  salt  of  phosphorus.  Insoluble  in 
water  and  alcohol.  Beadily  soluble  iu  acids.  With  alkalies 
yields  a  precipitate  of  protoxide  of  iron. 

•  •  •  •  m 

sFeC  +  311,  oxalic  acid  4211,  jrotoxide  of  irou  4211,  water 
16*78. 

Aiialjses  of  hmnboldtme  by  Bammelsberg : — 

Oxalic  acid     ....    42*40     not  deteru lined 
Protoxide  of  iron     .    •    41*13      40  24      40  8 
Water  16*47     not  determined 

Is  found  in  capillaiy  dyatale,  aiid  botryoidal,  granular  or 
fibroua  masses,  with  gypsum  in  a  bed  of  brown  coal  at  Koloso* 
nik  near  Bilin  in  Bohemia^  It  is  said  to  occur  also  in  brown 
coal  at  GhroBS  Almerode  in  Hessia. 

458.  WHEWELLITE.— Oxalate  of  lime;  Brooke.  Phil. 
Mag.  June,  1840.    Oxalsaurer  JsUlk ;  Haidinger. 

Oblique.    101,100  =  36°  47'  J  11 1,010  =  50  39' ;  101,001  =  70^  82'. 

h   010,  c  001,  »  oil,  e  101,  m   no,  u  iso,  /  lis, 

S  192. 

eh  90  0 
ee      70  82 

m        82  88 

37  26 

xaf       74  60 

mb      60  18 

100  36 
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fh       m  39 

jr       121  18 
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The  £aceB  m  are  striated  parallel  to  their  intereections  with  m  ; 
/striated  paraUd  to  their  interseetioiui  with  each  other  Twina. 
Twin-face  e.   e9  =  88°  66',  j!a?  =  ss*'  aa',  #t  =  51**  V,  mm  ss  76^  4', 

tm  =  48^  48',  —  21°  36'.     Cleavage,    c,  m,  ft.  Fractiire 

coneboitlal.  Transparent  ...opaque.  Lustre  vitreous,  inclining 
to  adamantine.  Colourless.  Streak  white.  Very  brittle. 
H  =  2*6... 276.     Q  =  1  833. 

•       « •  •  • 

Ca4^  +  H.  oxalic  acid  49'3l,  lime  38  36,  water  12  33,  accord- 
ing to  an  aiialysis  by  Sandall. 

In  small  attached  crystals,  mostly  twins,  with  caktte.  Is 
supposed  to  have  been  found  in  Hungaiy. 


ilYDR<7US  MELLATE. 


459.  :\Ii:r,l.lTE.— MtlliU  ;  Phillips,  Hauv.  PAntii.idalcd 
Melichron-Iiarz ;  Mobs.    Mellit ;  Haubmaun,  Haiiiinger. 

F^ramidaL   101,001  »  80^  u'. 

a  100,  e  001,  e  loi,  r  ill. 
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Coml)inati()ns.  cr,  ra^  cra^  cera.  The 
faces  c  rough  and  curved;  e rough.  Cleav- 
age,    r,  very  diilicult.     Fracture  con- 

cboidal.  Transparent... translucent.  Lu.-^tre  reginous,  inclin- 
ing to  vitreous.  K  =  1*538. l  ootJ.  lloney-ycllow,  inclining: 
to  red  or  brown,     btreak  winte.     8ectile.     n  =  2*0... 

0  -—  IT, . . .r<^ 

In  tlie  matrass  yields  water,  and  carboni/.es  without  emittini: 
any  percej)til)lc  nmell.  Before  the  blowpipe  on  charcoal  bum? 
white,  leaving  nothing  but  alumina.  Completely  soluble  in 
nitric  acid,  in  hydrochloric  acid,  and  in  caustic  potash. 

•  • «  • 

AlC  0^  +  isH,  mellitic  acid  40  31,  aiumma  14  36,  water  44*4i. 

Analysis  of  mellite  from  Artern  by  Wiihlcr: — 

Mellitic  acid  41*4 

Alunnna  14*6 

Water  44*1 
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Is  found  in  imbedded  crystals,  in  beds  of  brown  coal  at 
Arftem  in  Thuringia,  LnTisebitz  noar  Bilin  in  Bohemia^  and 
apaiinglj,  maaaive,  at  Walchow  in  MoxaTia. 

460.  SCH  KKKKBITR-^Scheererite ;  Beudant.  Scheererit  j 
Mobs,  Hausmann,  Haidinger. 

Oblique. 

nactun  conchoidaL  TiunE^nt...tnndnc«nt.  Luatreie- 
sinouB... adamantine.  Wbitei  inclining  to  grey,  yellow^  green. 
Streak  white.  Brittle.  Unctuous  to  the  toucb.  Soft, 
a  =  ro.«.i'S.  Tasteless.  ^ 

When  heated  emits  a  faint  aromatic  smelL  At  44^  c  melts 
into  a  colourless  oily  liquid,  and  crystalluees  on  cooling.  At 
92°  c  distils  uDcbanged.  Bums  with  a  smoky  flame,  and  a 
taint  aromatic  odour,  leaving  no  residue.  Insoluble  in  water. 
Soluble  iu  alcohol,  letlier,  Ditrie  and  sulphuric  acids. 

carbon  7S,  hydrogen  25. 

Analysis  of  sebeererite  from  L  zuach  by  Macaire-Prinsep  ;— 

Carbon  78 

Hydrogen  S4 

Is  £nmd  in  cvystals  filling  crerices  in  brown  ooal,  at  Uanach 
near  St.  Gallen,  and  at  Bach  in  the  Westerwald. 

* 

461.  KONLEINITE.  — Konlite;  Dufrcnoy.  Xciulcinit; 
liausmami.    Koulitj  Haidiii^tT. 

^WUte.  e  =  0*88. 

Melts  at  m*6...iu^  0.  Burns  with  a  smoky  flame  and  an 
empyreumatic  smelly  without  l^Tii^  any  ash«  CrystaUiaes  from 
its  solution  in  boiling  alcohol  in  thm  plates. 

C^H,  carbon  92*31,  hydrogen  7*09. 

Analyses  of  kdoleinite  from  TJsnach  by  Eraus  and  from  Bed- 
wits  by  Trommsdotf : — 

Carbon  ....  92  49  es*48 
Hydrogen     .    .    ,     7*42  7*67 

la  found  in  cry  stalline  plates  and  grains,  in  brown  coal  at 
TTmach  near  St.  Gallen  in  Switserland^  with  sheereiitOi  and  at 
Bedwits  in  Bayaria^  in  bituminous  wood  in  a  peat  bog. 

462.  FlCliTELlTE.— Ficbtelit©  j  Dufr^noy.  riclilelit  ; 
Un^^t^TTiftnTij  Haidinger. 

se 
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Transparent.  Lustre  pearly.  Colourless.  Unctuous  to  the 
toucK  Without  taate  or  unelL  Melts  at  46^  c,  sad  on  cooHng 
forms  a  crystalline  mass.  Sparingly  soluble  in  anhjdraQs 
aloohoL   Easily  soluble  in  a»ther. 

ADsljsiB  of  fichtelite  from  Bedwits  by  Bromeis : — 

Carbon  SS'8 

Hydrogen  10*7 

Is  found  in  flat  acicular  crystals,  between  theyesriy  rings  of 
pine  stems,  in  a  bed  of  turf  at  Sedwitz  near  the  TSchtelgebirge 

^     463.  IIABTITE.— iiartite ;  Dufrenoy.  Hartit ;  Ji^u^imanii, 
Haidinger. 

Traces  of  cleavage.  Practure  concboidaL  TranslucCTt. 
Lustre  &tty,  feeble.  White.  H  =  1*0.  »  =  1*046.  Sot 
flexible.  Sectile.  At  74^  o  melts  into  a  clear  floid.  When 
heated  emits  a  smell  like  that  of  amber.  Burns  with  a  smoky 
flame.   Beadily  soluble  in  sther,  much  less  soluble  in  alcohoL 

Analyses  of  hartite  irom  Oberbart  by  Schrotter : — 

Carbon  87"47  87'.>0 

Hydrogen   12  06  12  lo 

Is  found  in  clefts  in  brown  cosl  and  fossil  wood  at  Oberiiait 
near  Qloggnits  in  Austria. 

464.  OZOKETIITE.  — Ozokerite  ;  Dufrenoy.  Oxokcrit; 
Hausmanu,  liuidinger. 

Fracture  in  one  direction  flat  conchoidal,  in  other  diree> 
tions  splintery.  Lustre  waxy,  more  or  less  bright  on  the  eoA- 
choidal  fracture^  glimmering  on  Ihe  splintery  fiactuie.  In  tftoD 
fragments  transparent .tianslueent  on  the  edges.  By  reflected 
light  dark  leek-green  inclining  to  brown,  bv  transmitted  Ugfct 
▼ellowish-brown,  honey-yellow  and  hyadntii-red.  Streak  yel- 
lowish-white. H  a  1*0.  O  =  0*94... 0*97.  Scctile,  tou^  and 
flexible ;  can  be  cut  like  wax ;  when  wanned  may  be  kneade^i 
between  the  fingers.  Smell  aromatic  and  bituminous.  At^^oirts 
resinous  electrieitv  bv  friction. 

At  02^  c  inclts  into  a  clear  oily  luiuiJ,  wbicli  beeonies  soliii 
on  cooling.  Buniri  witii  a  bri^^ht  ^lig^ltly  smoky  llanie.  Ea«Ir 
soluble  in  oil  of  turpentine,  with  diiHculty  in  sether  and  alcohol 

CH,  carbon  S5'78»  hydrogen  U*8S. 

Analyses  of  ozokerite  from  Slanik  a  by  Ma<^nu3,  h  by  Scluvtkr, 
•  c,  d,  e  by  Malagutti,  f  from  Urpeth  by  Johuiituu  .  — 
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a        b        c        d       e  f 

Carbon  a6*76    8ft'90    86'31    86*20    86*80  86*80 

Hydrogen   ....    16*15    18*79    18*71    14*16    18*98  14*06 

Is  i'uund  at  Slaiiik  and  Zietrisika  iii  Moldavia,  Gresten  in 
\  u stria,  and  in  the  coal  mines  of  Uipeth  near  ^<iewcaatie  in 

Kiigland- 

465.  HATCHETTINE.— Hatcbetine;  Pbillipfly  Beudant. 
Hatehetin ;  Mobs,  Hauamaimy  Haidinger. 

Tnm si ucent... nearly  opaque.  Lustre  slightly  pearly.  Tel- 
lowish-white,  wax-yellow,  greenish-yellow.  £  =  1*0.  0=0*6078 
(ailer  fusion  0  =  0  983). 

Melts  (from  Loch-Eyne  at  47°  c,  from  MertbTT.Tvdril  at 
76*6°  o)  into  a  transparent  colourless  liquid,  which  becomes 
opaque  and  wbite  on  cooling.  Emits  a  bituminous  smell  when 
heated.  Partially  Bolnble  in  nther^  leaying  a  TiBoous,  inodoroua 
xeaidiie. 

CH,  carbon  86*72,  hydrogen  14*28. 

AnalyiiB  of  hatchettine  £rom  Glamorganshire  by  Johnston  :— 

Carbon  86*91 

Hydrogen  14*62 

la  fomid  in  masses  resembling  wax  or  train  oil,  in  several 
places  in  the  coal  formation  in  England,  at  Locb-Fyne  and 
lureiraiy  in  Scotland. 

IGG.  mDDLETONITE.— IGddletonite ;  Jobnston.  Phil. 

Mag.  12  2  (J  1 ,  Dufrenoy.    Middletonit ;  Hauflmann,  Haidinger. 

In  thin  fragments  transparent.  Lustre  resinous,  l)y  re- 
flected light  reddish-brown,  by  transmitted  light  dee|)  r<  i. 
Streak  light  brown,  o  =  i*6.  Brittle.  Melts  at  a  tPTn])(  ]  a- 
ture  above  222°  c.  Bums  with  nuich  smoke.  Very  slightly 
soluble  in  alcohol,  sether  and  oil  of  turpentine.  Soluble  in  con- 
centrated sulphuric  acid. 

Analyses  by  Johiialon:— 

C:u'bon  8fl-U        85-il  87-74 

Hydrogen     ....     Boi        803  8*05 

Oxygen    .    .    •    .    .      6*66         6*63  6*22 

Is  found  in  small  rounded  masses,  or  thin  seams  between 
layers  of  coal  at  Middleton  near  Leeds,  and  at  Newcastle. 

4G7.  PSATllYEllE.  —  Hartin  ;  Hausmson,  Haidinger. 
Psathyrit;  Giucker. 

£  e  2 
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White.    G  =  1*1  IS.    "Witbout  taste  or  smell. 

Melts  at  210*^  C.  Distils  at  260^  o,  yieldinrr  a  yellow  oil  having 
an  empyreumatic  stiu  H,  and  which  forms  a  bruwiiisb-vellow 
crystalline  mass  on  coulmg.  Burns  with  a  bright  flame.  Soluble 
in  petroleum^  and  crystallizes  from  the  solution  in  long  needlea. 

AnaljBU  of  psathyrite  from  Oberiiart  bj  Sehidtter  :— 

Carbon  78*86 

Hydrogen  10*98 

Oxygen  10'89 

Is  found  in  masses  resembling  train  oil,  witli  liartite  in  brown 
ooaly  at  Oberhart  near  Gloggnitz  in  Auatiia. 


468.  GTTYAQUILLITB.— Ouyaquillite ;  Johnatcm.  FhiL 

Mag.  13. 329,  JhxMnoj,    GhiyaquiUit ;  Hausmann,  Haidinger. 

Amorphous.    Opaque.    Bright  yellow.    Soft,    o  =  1(^2, 
At  OO'S"^  c  melts,  at  100°  c  is  perfectly  liquid ;  after  cooling  is 

viscous,  translucent,  and  has  a  resinous  lustra  nnd  fracture. 

Soluble  in  alcohol,  forming  a  yellow  intensely  bitter  solution. 

In  concentrated  sulphnric  acid  forma  a  reddiah-brown  aolutkm. 

Analyses  by  Johnston  :— 

Carbon   76*67  77'35 

Hydrogen  81 7  820 

Oxygen  isia  U'4S 

Is  found  at  Guyaquil  in  South  America. 

A  substance  found  in  the  Irish  bogs,  and  known  hy  the 
name  of  '  bog-butter,'  appears  to  be  allied  to  guyaqiiillitc.  It 
melts  at  5o°  c,  is  readily  soluble  in  alcohol,  and  consists,  accord* 
ing  to  Williamson's  analyses,  of — 

Carbon  ms  7a*a» 

Hydrogen  18*60  ir87 

Oxygen  19*79  irt4 


469.  BEHENGELITE.— Berengelite  ;  Johnston.  PhiL  11^. 
13.  329,  Dutrenoy.    Berengelit ;  Hausmann,  Haidinger> 

AmorpbouB.  fracture  conchoidaL  Lustre  reamoiia.  Dark 
brown,  ineluung  to  green.    Streak  yellow.    Taste  bitter. 

Melts  below  100°  c,  and  remains  sofl  and  unctuous.  Soluble 
in  cold  alcohol,  fonuln^  a  bitter  solution,  and  m  aether. 

Analyaea  by  Johnaton : — 

Carbon   72*47  72*34 

Hydrogen   9*20  9  36 

Oxygen  isaa  18*30 
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Is  found  in  large  ouMses  in  tilie  pioyiiice  of  St.  Juau  do 
Berengeb  in  South  America. 

470.  BETTN'ASPHALT.-'RMinnf^phalti  Piiiliips,  Beudant, 
Mohs.    Eetinit ;  Hftuftmftnn^  HiLidinger. 

Amocphoiu.  Fracture  conchoidaL  Semi -transparent... 
opaque.  Yellow,  brown,  grey.  Streak  yellowish-brown.  Brittle. 
H  ==  I'D. ..2*0.  G  =  I  0o...l'20.  Act^uires  resiuoua  electricity 
hv  friction. 

Burns  with  a  flame,  and  emits  a  bituumiuus  aiHjmatic  smell. 

Analyses  of  retinasphalt  a  from  Bovey  by  Hatchett,  b  from 
Halle  by  Bucholz,  €  from  Cape  SaUe  by  Troost,  d  from  Botoj 
by  Johnston : — 

a       h         c  d 

Benn  flolobb  in  akohrol  ....  65  91  66*6  69'8S 
Sobvtaace  insoluble  in  alcohol  •  .  41  9  42*5  27*46 
Swarthy  matter  3      —        1*5  13*23 

It  ifl  probable  thofc  dif&irent  subatonees  aiie  united  under  the 
name  retinaaphalt. 

Is  found  in  brown  coal  near  HaUe^  at  Laubach  in  the 
Vogelsgebii^ge,  Borey  in  Deronshiie,  Cape  Sable  in  Maryland^ 
at  Kadniti  in  Bohemia  in  atone  eoal,  near  Oanabriick  in  peat. 

471.  COPALINE. — Fossil  copal ;  Phillips.    Copale  fossile  j 
DulroQoy.    Copal iu  ;  Hausuuum.    Betinit;  liaidiuger. 

AmorphouB.  Fracture conchoidal.  Semi-transparent... trans- 
lucent. Lustre  waxy.  YeUow,  yeUowish-brown.  H  =  9*6. 
e  I'Oie.  Brittle.  When  heated  emita  a  resinoua,  aromatic 
ameU.  Melta  into  a  clear  fluid.  Bums  with  a  bright  yellow 
flame  and  much  smoke,  leaving  little  or  no  residue.  Very 
slightly  soluble  in  alcohol  and  asther. 

Analyses  of  co[)aline      b  i'rom  iiigbgate  by  Johnstone,  c 
£tom  the  East  Indies  by  BuHos 

a  h  e 

Carbon   86-41  86*68  86*78 

Hydrogen    ....  11*79  11*48  11*60 

Oxygen   2*67  9*84  9*77 

Ash   0*13  —  — 

Is  found  in  blue  day  at  Highgate  near  London  and  in  the 
East  Indies. 

472.  WALCHO WTTB. Wakhowit ;  Hausmann,  Hai- 

dinger. 

xe  8 
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Amorphous.  Fracture  conclioiclal.  Translucent .trans- 
lucent ou  the  edges.  Lustre  fatty.  Yellow,  brown.  Streak 
yellowish-white.  Brittle.  H  =  1-6...  20,  g  =  ioao...io69. 
At  140^  o  becomes  tranalacent  aad  elastie ;  at  260°  c  melts  into 
a  jeUow  oilr   Bums  with  a  smoky  flame  and  aromatic  smdL 

Soluble  in  67  parts  of  alcohol,  and  in  13  parts  of  letiier. 
Soluble  in  sulphuric  acid,  fonnuig  a  dark  brown  aolation. 

Analyses  by  Schrcittcr 

Carbon   80*30  80  19  8070 

Hydrogen     .    .    .    •  10*68  10-74  loes 

Oxygen   9  02  9  08  8*68 

Kitrogen   019  0X8  ois 

la  found  in  brown  coal,  at  Waldhow  in  Morafia. 

473.  AMBER. — ^Amber;  Phillips.  Succin;  Hauy.  Gelbes 
£rd-Harz;  Mohs.  Bemstein;  Haiiwnann.  Sucdnit;  Hai> 
dinger. 

Amorphous.  Transparent...  translucent.  Lustre  waxy. 
/I  =  1*6.  Yellow  of  various  shades,  hyacinth -red,  brown, 
white.  Streak  yellowish-white.  SUghtlj  briule.  n^2'0.,.2'4, 
G  =  10... 1*1.    Acc^uires  resinous  electricity  by  friction. 

At  287°  c  melts  and  is  decomposed,  yielding  writer,  an  €^mpT- 
reumatic  oil  and  succinic  acid.  Bums  with  a  bright  ilame  aad 
a  peculiar  smell,  leaving  a  carbonaceous  residue. 

C**H*0,  carbon  78*96,  hydrogen  10'67,  oxygen  10*67* 

Analysis  by  Schrdtter  i— 

CtaAnm  78-8» 

Hydrogen  10*23 

Oxygen  10'95 

In  rounded  masses  and  disseminated,  frequently  eontainiiig 
fl^r  bubblesi  insects  and  parts  of  plants,  is  supposed  to  be 
derived  fiom  the  resins  of  extinct  conifene. 

It  occurs  principally  in  the  tertiair  brown  coal  fbmuitioiia. 
Is  found  in  Sicfly  between  Catania  and  Semite,  in  Prussia 
cipally  between  Fklmnicken  and  Oross-Hubemcken,  Pomerania, 
Holstein,  Courland,  Livonia,  Greenland,  China,  France,  Ii^dy, 
Spain,  England,  Ireland. 

474.  NAPHTHA.— Naphtha;  Phillips, Beudant.  Schwaises 
£rd-Hara;  Mohs.   Erddl;  Hansmann.  Bitumen;  Haidinger. 

Liquid.  Transparent . . .  trarisl  uoent.  Colourless . .  .yellow . 
brown,    o  =  o*7...o-8.    Unctuous  to  the  touch.    Smeii  aco- 
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matic  and  bihiTninoiis.  Boils  at  a  temperature  below  100°  c. 
Burns  with  u  biiuiuiuoiU)  smell,    bolubie  in  absolute  alcohol. 

Analyses  by  Dumas 
Carbon   84*66      88-02      85  iO      87'70  86*40 

Hydrogen  13*81     11*88     I4'&a     13*00  18*70 

Oozes  either  alone  or  "with  water  out  of  clefts  in  ro(  ks,  or 
out  of  the  ground  at  Hiiring  and  Tegemsee  in  the  Al[)s, 
AuHaiio  near  Parma  and  many  otlier  places  in  Italy,  Salies  in 
the  Pyrenees,  several  places  in  the  United  States,  Persia,  the 
i^t  Indies,  China,  Baku  on  the  Caspian. 

By  exposure  to  the  air  naphtha  becomes  thick  and  at  last 
solid.  Petroleum,  elaterite  and  asphaltum  are  supposed  to  be 
naphtha  more  or  less  altered  by  exposure. 

Petroleum,  at  the  usual  temperature,  is  rather  thicker  than 
common  tar,  has  a  bituminous  odour,  and  is  of  a  blackish  or 
reddish-brown  colour,  bums  with  a  thick  black  smoke,  is 
aliffbtljr  soluble  in  alcohol,  and  very  soluble  in  aather  and  in 
Yo&tile  and  £it  oils,   e  »  0*8.. .ra. 

Analyses  of  petroleum  fi?om  Bechelbrunn  and  from  Hatten 
in  Alsace  by  Bouasingault > 

Carbon   88*3  887 

Hydrogen  11*1  IS'6 

Is  found  in  lianover,  Brunswick,  Pont  du  Chateau  and 
Tnany  other  places  in  Auvergue,  Bechelbrunn,  Hatten  and 
Lobsann  in  Alsace,  Zante,  Ba^bado^^.  forming  a  lake  in  Trinidad, 
in  England  at  Ormskirk  in  Lancashire,  and  at  Coal  Port  near 
Coal  brook  dale,  at  St.  Catharine's  Well  near  Edmburgh,  in  the 
iale  of  Pomona,  liangoon  in  Ava. 

Elaterite  is  soft,  yields  easily  to  pressure,  is  flexible  and 
elastic  like  caoutchouc,  brown  or  black,   e  =  0  s...l*S3. 

Analyses  of  elaterite  from  Derbyshire  by  Johnston , 

Carbon  86*47      84*89      88'67      66*98  88*18 

Hydrogen  13  28      12  58      12'64      12*34  12*42 

Is  found  in  the  Odin  mine  at  Castleton  in  Derbyshire,  Mon« 
trelats  not  far  from  Nantes  in  France,  Woodbury  in  Connecticut. 

Asphaltum  is  solid  with  a  conchoidal  fracture,  opaque  with  a 

shilling  waxy  lustre,  bkck,  inelinin<^  to  brown,  and  has  a  brown 
streak.  11  =  2'u.  o=:l-i...i  2.  Acquires  rcjii nous  electricity 
by  friction.  Melts  at  a  little  above  100'^  c.  Bums  with  a 
smoky  flame,  leaving  a  sumll  quantity  ui  ashea. 

K  e  4 
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0*41 
10-31 

1*80 


J  1*68 


Pern  by  BotiningsuU 

Carbon  . 

Hydrogen 
Oxygen  . 
Nitrogen 
Ash    .  . 

la  found  at  Liinmer  in  Hanoyer  and  near  Munater,  Sooity 
Lobaann,  BedMlbmnn,  on  theEbone  from  Smeel  to  the  Pcrta 
du  Bhone^  in  Yal  Trayen  in  Neufchatel,  the  J)ead  Sea,  Aykoa 
in  Albania,  lein  in  Caihaiaek  mine  in  ComwnQ,  in  Teina  in 
Haughmond  bill  in  Shropshire,  in  Baat  Lothian. 

475.  IBRIALINE. — Idrialme  ;  Dufrcnuy.  Braunea  Eid- 
Harz ;  Mobs.    Idrialit ;  Hausmann,  Haidinger. 

Fracture  uneven*  Opaque.  Lustre  resinoua.  Gveyiah- 
blacky  brownish-black...rMdiah-broiwn.  Streak  brown,  ahiniog. 
UnctuouB*  Sedale.  h  =  ro...r€.  0  =  r4...re. 

Melts  at  between  aso^  c  and  800^  c.  Li  tiie  matrass  sublimes 
and  is  deposited  in  bright  iridescent  scales.  Inflamciilie. 
Soluble  ill  hot  oil  of  turpentine,  olive  oil,  alcohol,  a'ther,  a4:etic 
acid,  kreosote.  The  solution,  on  cooling,  deposits  it  in  greenish- 
yellow,  pearly,  crystalline  scales.  Lnparta  a  yellow  colour  to 
sulphuric  acid. 

Analyaes  a  by  PumaSi  h,c  "bj  SehrGiter^  d  bj  IVHAiar 

o  h  e  d 


Carbon 
"Hvdrogen 
Oxygen  . 

1m  feund  mecl 


M*9 
6*1 


94*50 
6*19 


94  80 
6*48 


91*83 

6*30 

a-sr 


1U7  mixed  with  a  large  and  Tariable  quan- 
tity of  cinnabar  and  other  substances,  in  t^bin  layers  in  slaU:,  nx 
Ike  i^uicksilver  mines  of  Idria. 

476.  IXOLYTE.— Ixoiyt ;  Hausmann,  Haidiuger. 

AmorpbouB.  Fracture  conchoidal...eaithr.  Lustre  resinous 
on  the  surface  of  fracture.  Hyadnth-^rao.  Streak  yellow... 
brown.   Seetile.   h  =  I'O.   o  =  I'OOS.   Smell  aromatic. 

Softens  at  76*^  c  and  can  be  drawn  into  threads  at  100^  c. 
Is  found  with  hartitc,  fillini):  up  cracks  in  wood  converted  into 
brown  coal,  ul  Oberhail  neai'  Giog^mtii  in  Austria. 


477.  PIAUZITR— Fiausit ;  TTn— Hmdinger. 
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FracVirc  imperfect  conchoidaL  Translucent  on  the  thinnest 
edges.     Biuckjish-brown.     Streak  jello wish- brown.  Sectile. 

H  =  1*5.     G  =  1*220. 

Melts  at  316°  c.    Bums  with  an  aromatic  smell,  and  bright 
lianie.     Coniph'tfly  soluble  in  frllicr  and  rauytic  potasli. 
la  found  in  a  bed  of  brown  coal  mtu:  Piauzo  in  Carniola. 


COAL. 

478.  COAL. — ^Harzige  Stein-Kohle,  Harzlose  Stein- Kohle  ; 
Mohs.  Anthracitj  Sehwarzkohh\  J^>r:iunkuhle  ;  HauBmumi. 
Aiithrazit,  llarzige  Stoiukohlc  ;  liaiJiuger. 

Of  this  substance  there  are  three  yarieties:  l.  a&thracita; 
S.  black  cool ;  a*  brown  coal ;  all  of  vegetable  origin. 

1.  Anthracite. — ^Fracture  conchoidal.  Lustre  litreoua  or 
wmzj.   Black.   Streak  black.   Brittle,   h  s  d*o...8*5.   q  = 

l'8...i*76.    Conducts  electricity  perfectly. 

Burns  with  a  weak  flame.    Deflagrates  with  nitre.  Imparts 

no  ooloiu*  to  caustic  potash. 

Analyses  of  anthrncite  a  from  Pennsylvania,  h  from  Herzogen- 
ratli  near  Aix  l;i  (  liapelle,  both  by  E<»<^iault,  c  from  Co:ilbrook- 
dale  by  Jacgueiin,  d  from  f  embrokeahire  by  ScbafhautI 


a 

h 

e 

d 

Carbon  .    .  . 

.  90*45 

ei-46 

90*68 

9410 

Hyilri>geu  . 

2*43 

4*18 

3*«0 

2*39 

Oxygen  .    .  . 

•  1  2*45 

SIS 

3-81 

1*34 

Nitrogen     .  . 

0'29 

0*87 

Ash   .    .    .  . 

4-67 

2  2o 

1*72 

1*30 

Is  found  in  several  parts  of  the  Alps,  the  Pyrenees,  in  manj 
parts  of  France,  Pennsylvania^  Massachusetts,  Bohemia,  SilesiSy 
Saxony,  the  Meissner  in  Hessia,  near  Walsall  in  Sta^rdshire^ 
Brecknockshire,  Carmarthenshire,  Pembrokeshire,  Cumnock  and 
Kilniamock  in  Scotland,  Kilkenny  in  Ireland. 

9.  Black  coal.  Fracture  concboidal... uneven.  Lustre waiy. 
Black.  Streak  black.  Slightly  sectile... brittle.  H  =  «*o...9*5. 

liurns  with  a  smoky  flame  and  bituminous  smell.  Imparts 
sometimes  a  yellow  or  brown  colour  to  caustic  potash. 

Analyses  of  black  coal  a  from  Lancashire,  b  from  BLanzy,  c 
firom  Epinac,  all  by  Eegnault,  d  from  JSewcastle  by  liicbardson, 
e  horn  Monte  Maasi  near  Pisa  by  Bunsen : — 

a         h  e 
  88*75      76*48  81*18 


Carbon  .... 
Hydrogen      .    .  . 
Oxygen  and  nitrogen 
£arthy  matter    .  . 


5*66 

8*04 
2*56 


6*88 

16*01 
2*28 


5*10 

11*25 

2  63 


d 

87*95 
5*84 

6*41 

1  lu 


e 

78*68 
5*88 

17*89 
8*80 


£  e  5 
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Tfn's^  is  the  common  coal  of  the  British  cuUict  i^'?.  Tt  fuuii<l 
also  iii  Geriiiany,  i^olu  mia,  Moravia,  Belgium,  i^'iiuicey  Astunai, 
^orth  America,  (  tiiim,  Japan,  Australia. 

3.  Brown  coal. — Fracture  conchoidal. . .earthj.  Lustre  w«xj. 
Brown.  *  .black.  Streak  brown.   H  =  i  *o . .        6  as  0'6 . . .  I'ft. 

Bums  with  a  smoky  flame  and  unpleaaant  amelL  Imparti  a 
dark  brown  colour  to  caustic  potash* 

Analyses  of  brown  coal  a  from  Hbogen,  h  from  Daz,  c  fr 
the  Meissn^,  d  from  TXsnach,  all  bj  Begoaolt : — 

abed 

Carbon   73*79       7o*4d       71*71  W04 

Hydrogen  7*46        6*60        4*86  $10 

Oxygen  and  nitrogen  .  .  13'79  16*9S  arar  aroT 
Ash  rae      4-oo       1-77  rit 

BroM-n  coal  exhibits  the  structure  of  wood  much  mora  db* 
tinctly  than  the  other  Tarieties  of  coal. 

Jt  occurs  principally  in  the  t^rti^  formations  and  in 
alluvium.  It  is  found  in  yarious  parts  of  Germany,  Switzerland, 
Aiz  in  Provence,  Hungary,  Italy,  Greece,  Icelsad,  Greenland, 
near  Bovey  Tracey  in  Devonshire,  at  the  mouth  of  the  Ooae  in 
Sussex,  in  Scotland  in  Fife  and  Mid  liOthian,  and  in  the  iales 
of  Sl^  and  Canna^  in  the  Far5e  isles,  particularlj  in  Sudeide^  in 
Antrim  in  Ireland  imbedded  in  trap. 
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GOKTAINIKa 

M1>'EIIAL3     THE     COMPOSITIOX    OF    WHICH    TS  IXILSOWK 
OR   BOUBXrUL,   AND    WHICH    ATIE  OTUEttWISJB 
Il£P££lf£CTLr  DEStiLLBi^D. 


GOLD  AMAIiGAM.  —  In  small  white  globules,  in  the 
platinum  stream-works  of  Columbia.  Anui^sia  hj  Schneider;— 
mercury  67  40,  gold  as  3d,  silver  6  00. 

ElANEITB.  —  In  granular  masses.  Lustre  metallic. 
Ghrejish-white.  G  as  Kii*Af •  Analysis  by  Kane *nuui- 
ganese  iS'S,  iron  a  tnu^,  arsenic  61*8.  Sasony. 

A PHTHONITE.  — Steel-grey,  compact.    o  =  4-87.  Melts 

easily  before  the  blowpipe.  Analysis  by  Svanberg: — bulphur 
30'06,  autimouy  2477,  copper  32  91,  silver  3  uu,  lead  coi,  zinc 
H'4o,  iron  1*31,  cobalt  o  io,  stony  matter  1-29,  arsenic  traces.  Is 
found  in  Wermskog  in  Wermland  in  Sweden. 

BBONGNIAEDITE.— (Damour.  Annales  de  Mines,  t. 
xvi.  1849.  227.)  Fracture  uneven.  No  cleavage  obseanred. 
Iiustre  metallic.  Streak  blackish-grey,  h  above  8.  e  ss  6*960. 
In  the  matrass  decrepitates,  fuses  and  yields  a  slight  orange 
sublimate  in  the  lower  part,  and  a  white  sublimate  above.  Jn 
the  open  tube  emits  fumes  of  sidphur,  and  deposits  a  white  sub- 
limate of  oxide  of  antimony.  Before  the  blowpipe  on  charcoal 
melts  below  redness,  emits  the  odour  of  sulphur  and  white 
fumes,  and  leaves  a  globule  of  silver  surrounded  by  a  yellow 
areola  of  oxide  of  lead.  Partially  deeoni nosed  by  nitric  acid. 
Soluble  in  a  large  quantity  of  boUmg  hydrocliloric  acid.  Pb  + 
A^T  -f  bb,  sulphur  19  OK,  antimony  30*66,  silver  25  65,  lead  24  61. 
Mean  of  three  analyses  by  Damour: — sulphur  19"24,  antimony 
29*77,  silver  24*77,  lead  24  0I,  copper  0*62,  iron  0*26,  zmn  Odd. 

Was  found  associated  with  pyrite  in  Mexico. 

£  e  6 
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CTJPREOUS  BISIVrCTTH.  —  Kupferwismutherz.  In  loDg 
prismatic  crystals  eleavablc  very  distinctly  in  one  direction 
parallel  to  the  axis  of  the  prism.  Fracture  uneven.  Opaque. 
Lustre  metallic.  Steel-grey,  lead-grey,  tin-white.  Strc^tk 
black.  Sectile.  h  =  3*5.  q=  5  0.  Analysij»  by  Klaproth  : — 
copper  3 l'C6,  bismuth  47  24,  sulphur  i2  o8.  AVaa  foimd  at  Gr«^ 
leubach  and  J^feugliick  xtear  WiiMaeken  ia  Badeo* 

CrPROPLOIBITE.  —  Has  a  distinct  cleavage  parallel 
to  the  faces  of  a  cube.  Opaque.  Lustre  metallic.  Blai^kiah 
lead-grey.  Streak  bla<*k.  Rather  sectile.  k  =  2  o.  g  =  e  io^ . . . 
6  428.  -Av'cording  to  a  quautitalive  blowpipe  analysis  by  Piatt- 
ner,  it  cousistp  of:— sulphide  of  lead  7r(>*'.  sulphide  ol'  copper 
(Ctt's)  84'46j  fiuiplude  of  silver  0*67.    Occurs  in  Chiie. 

ENASOmL— Primnatic.  « lOO,  h  OlO,  e  ooi,  m  no.   he  = 

90®  o',  ca  ar  90®  o',  «6  =  90°  o',  mm'  sb  81**  4^,  Clcava^. 

m,  perfect;  a,  distinct j  r,  indistinct.  Fracture  uneven. 
Lustre  metallic.  Bk^k.  Streak  black.  Brittle.  h  =  3. 
G  -=  t  i30...4"4i5.  When  heated  in  the  matrass  decrepiiatt^ 
and  yields  a  sulilimate  of  .sulphur,  fuses  into  a  globule  belu'^r 
a  red  heat,  and  yields  a  sublimate  of  sulphurous  acid  and  sul- 
phide of  arsenic.  In  the  open  tube  gives  oil  sulpiuirous  acid 
and  oxitie  of  antimony.  Before  the  blowpipe  on  <*h:ir<-.)al  i^nilts 
fumes  of  sn1]>hide  of  arsenic,  aiul  deposits  a  sublimate  of  ar- 
8e!ii(Uis  acid,  oxide  of  antimony,  and  oxide  of  zinc.  After  beiru: 
roasted,  it  gives  with  borax  the  reactions  of  copper  and  iron. 
Analysis  by  Plattner: — sulphur  32*22,  arsenic  17"60,  antimo&T 
1*61,  copper  47'2ly  iron  0*67,  sine  0  2^^  silver  o  os.  Is  founa 
abundantly  in  compact  masses,  containing  sometimes  crywtaHine 
druses,  forming  a  vein  in  crystalline  limestone,  at  Mcnooochii 
district  of  Jouli,  in  the  Cordilktas  of  Peru. 

BISMUTHIC  SILVER.— Wismuthbleierz.  Fracture  nn- 
even,  fine-grained.  Opaque.  Lustre  metallic.  Light  lead- 
grey.  Acquires  a  dark  tarnish  by  exposure.  Soft.  Soitile. 
Analysis  by  Klf\]irntli: — silver,  160,  lead  33  0.  bismutli  2: 
iron  4*3,  cojipci"  u  9,  sulphur  itv3.  In  delicatf  aeicnlar  and 
capillar}' cr\  St als  ;  ma'^sive;  disseminated.  Was  found  in  gn^ss 
in  the  J^'riedrich  Christians  mine  at  iSchapback  in  Baden. 

BISMUTHIC  COBALT  is  pxobiUf  a  meehanicsl  mizteM 
of  bismntbine  and  smaltine.  Analysis  bj  Kersten -cobaH 
0*89,  iron  4'77,  bismuth  3*89,  copper  I'SO,  nickel  111,  arsienie 
77-96,  sulphur  l*os. 
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LOXCHIDITE,  G  =  4-925.. .60)1,  from  Ireilx  ror,  Sehnee- 
berg  and  Cornwall,  containg,  according  to  Piatt uer ; — iron  44  28, 
Gobfdt  0*36,  oopper  o*76^  lead  O'ao,  sulphur  40*6i,  araeniG  4*40. 

SHEPABDITB. — In  amaU  prisma.  Opaque.  Luatie  me- 
talUo^  imperfeet.  Browiiish«bladc.  Streak  the  aame.   h  s  4*o. 

According  to  Shepard  contains  sulphur  and  chrome.  Was 

louud  ui  ainall  grains  in  the  Bitthopviile  meteorite. 


ZUNDEKEliZ,  Irom  Andrcasberg,  Clausthal  and  Stolberg, 
eonsists  of  cheny-red  or  blackish-red  eapillaiy  crj8tald  interlaced 
9o  as  to  present  flakes  resemUmg  tinaer.  Analjaia  bj  Bom- 
trager : — silw  9*66,  lead  48*06,  iron  4'6a,  antimonj  ie'SS>  arsenic 
ireOy  sobhor  19*67. 


YELLOW  TELLHRniM.— The  description  by  Phillips 

docs  not  relate  to  the  mineral  of  ^yhich  he  p^ves  the  figure,  but 
probably  represents  some  impure  specimen  of  sylvanite.  Prom 
an  examination  of  some  simple  cr}^stals  taken  i'i\nn  the  specimen 
from  which  that  fi^ired  by  Phillips  waa  obtained,  wp  have  ascer- 
tanicd  that  the  nnirles  approach  so  nearly  to  those  oi"  hournonite, 
as  to  l«*ad  tf»»th(  c  ijuclusion  that  the  crystals  are  that  substance. 
The  ervstal  ligured  bj  Phillips  was  probably  a  dece])tive  twin,  of 
which  the  faces  M,  Jl  a  belong  to  one  individual,  and  the  £aices 
Cf  eto  the  other.  The  forms  and  angles  of  the  crystals  examined 
arc : — a  loo,  e  ooi,  0  011,  m  110,  e  190,  y  ill,  t  118.   t  trun- 


cates the  edge  fc. 


Twin-fiwe  m. 


ne.  641. 


ae 

oc 
00 
ffta 

771 771 

ea 


90^ 

43 

86 
46 
66 
64 


23 
46 
52 
16 
64 


yo 

to 


60^ 
26 

62 
49 
62 
82 


12' 

29 
68 
24 
20 
66 


TENOEITE.  —  In  thin  hexagonal  or  tnangular  scales. 
Translucent  on  the  edges.  Lustre  metallic.  Stcel-grey . . , black. 
Hrown  by  transmitted  light.  Streak  black.  CtiO.  Copper  79-83, 
oxygen  2018.    Is  found  in  crevices  in  the  lava  of  Vesuvius. 


BOO  lEON  OBB.— Amorphous.  Eracture  conchoidal. 
Opaque.  liostre  vitreoua.  Yellowish-brown .  •  .blackish-brown, 
o  =  8*8... 8*6*  Analyses  of  bog  iron  ore  a  from  Artana  in 
Valencia  bj  Ihoost,  e  fhmi  La  Baqninerie  by  Berthier,  e  from 
KMipnow  by  Elaprothi  d  from  New  York  by  Keraten,  e  from 
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Leipzig  by  ErdmaiiUy  f  from  A  muiigen  in  Dakme  b/  STan- 
berg: — 

a       h  o  d  ^  f 

Bed  ox.  iron  ....   W!   48*4  66*0  ee-88  6I-00  70i» 

Protoz.  iron  .   ,   .   .     —     —  —  S'OO  —  — 

Lime,  magn.  ....     —     —  —  —  —  r4S 

Ox.  maug  —     15-0  1-6  0-7«  —  118 

Phosph.  acid  ....  —  —  8*0  0*18  wee  OM 
Water,  organ,  acids    .  81*48   iro  88*0  86-40  88-80  irsy 

Silica  —     88"0     —      8*80     -810  ro8 

Alumina  —      3*2    —      —      0*41  loO 

Bog  iron  ore  is  of  recent  formation,  arising  from  tlio  dt-ooia- 
position  of  ctTlaiii  rocks  over  which  water  parses,  and  is  de- 
posited in  low  and  marshy  situations.  The  variety  culled 
bolmerz  or  pea  iron  ore,  occurs  m  srnall  ^lobular  concretion? 
It  is  found  in  sandy  plains,  bogs  and  lakes  in  Lusatia,  Lower 
Silesia,  Brandenbiu^,  Mecklenburg,  Pomerania,  Prussia,  Poland, 
liithuania^  Bussia,  m  the  Highlands  of  Scotland,  tbe  iiebridee, 
Orkney  and  Shetland  islands.  A  hydrous  oxide  of  iron  &om 
the  government  of  Nisclmei^Nowgorod  in  Bnasia  (^iieUen) 
consists  essentially  of  «e    according  to  Kennann. 

EBDK06ALT.  —  Massive,  disseminated,  investing  other 
nunerals.  Practure  earthy... flat  conchoidai.  Yellow,  brown. 
Streak  tbe  same,  paler,  shming.  Opaque.  Sectile.  h  ^  1-0... 
8*6.  e  8*0. . .8'67.  ^  A  mixture  of  nydrous  arseniates  of  oxides 
of  iron,  cobalt  and  lime.  Is  found  at  Xamadorf  and  SaaJfHd  in 
Thuringia,  Biechelsdorf  in  HeB8ia»  Allemont  in  Dauphin^, 

6UMMIEBZ.  —  Fracture  conchoidai,  uneven.  Feebhr 
translucent . . .  opaque.  Lustre  resinous.  Beddish-yellow . . .  pad. 
Streak  yellow.  Brittle,  h  =  8*6 . . .8*0.  o  =  3*9 ... 4*2.  Ht  fore 
the  blowpipe  with  borax  fuses  into  a  brownish- red  bead  which 
becomes  yellow  on  cooling.  AV^ith  borax  and  t>ult  of  phos- 
phorus furms  a  yellow  gliiss  in  the  outer  flame,  and  a  iirt-^ii 
gla.ss  in  the  inner  flame.  Analysis  by  Kersten: — yellow  oxid^ 
of  uranium  7*2  0u,  lime  G  OO,  oxide  of  maugancbc  0  05,  phosjdioric 
acid  2  au,  silica  4  20,  water  li  To,  vanadic,  arsenic  and  h\  drL>- 
fluoric  acid  traces.  Is  found  at  Johann-Gr -i  -riwtadt  in 
Saxony.  Mr.  Bror^ke  ])ns  a  8pc<  iineu  of  which  sume  small 
patches  are  l)hu  k,  reseiiil  liiit^  Uran  pitch  ore,  and  other  parts, 
concentrically  round  the  black  in  indistinct  layers,  are  of  a 
deep  orange  to  pale  yellow.  These  are  probably  an  altered 
state  of  the  black  mineral,  and  may  possibly  be  the  subatance 
here  described. 

KUPPEEBLAU.— Amorphous.    Fracture  flat  conchoidaL 
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SlvV-Mue.  Streak  shining.  H  =  4...5.  o  =  2*56.  Yields 
water  la  the  matrass.  According  to  Plattner,  it  contains  46*6 
per  cent,  of  oxide  of  copper.  Is  Ibimd  in  the  Yallejr  of  Schiq[H 
bach  in  Baden. 


£UPE£2MAN0AJNfSCna:WAEm — Amoiphoaa.  7nu> 
tare  conchoidaL  Ojpaqne«  Lnstie  reainoiu.  Blueish-black. 
Streak  the  same.  Slightly  brittle,  h  s  8-6.  g  =  8*1.  ..8'S. 
Analyses  of  compact  kupfermanganschwarse  a  from  Earns- 
dorf  by  Bammelsberg,  h  nom  Kamsdorf  by  Bottger,  e  from 
SeUackenwald  by  Emteu,  of  an  earthy  Toriety  from  Lauter- 
berg  by  du  Menil:  — 


Oxygen  , 

Black  oxide  of  copper 
Bed  oxide  of  iron  .    .  . 

Barytes  

Lime  

Magnesia  

Oxides  of  cobalt  and  nickel 


0 

h 

e 

d 

4^*99 

53-23 

66-61 

27  01 

8-91 

914 

7*49 

804 

14*67 

16*85 

ISO 

11*51 

470 

1*88 

012 

28-99 

1*64 

1'70 

2*26 

2'86 

0*69 

gypsum 

1*06 

0*48 

0*14 

06S 

0*68 

S*74 

0*80 

14*46 

16*94 

80*10 

99*46 

Is  found  at  Kamsdorf,  Schlackenwald,  Lauterberg,  Zellerfeld, 

Bheinbreitenbach,  Kupferbcrg,  Eudolstadt,  Cornwall,  the  Ba- 
nal, iSciiliuigenberg  in  Siberia. 

CHROMOCHBE. —  B'ractnrc  cnrthj,  uneven.  Op;u{uo  or 
faintly  transhicciit.  Dull,  soinct imes  feebly  c^li^itening.  (ireoii. 
It  is  usually  f»o  iiitiiiuilelv  iniiiL^Ied  with  other  mineral  substaiici  d, 
that  It  can  only  be  separated  from  them  by  chemical  operations. 
Analysed  of  substances  coloured  bv  oxide  of  chrome  a  from 
Creuzot  by  Drappiez,  b  from  W  aldenburg  in  Silesia  by  Zellner, 
c  from  Marlenbei^  in  Dalame  in  Sweden  by  Hisingery  d  from 
Halle  by  Wolf:— 


a 

b 

e 

d 

Oxide  of  chrome 

.    .    .  18*0 

9*0 

10 

4*98 

8*0 

8 

8*16 

SiUca  

68*6 

89 

46*11 

80-0 

86 

80*68 

...  4*6 

soda 

0*46 

aii 

Water  .... 

G-25 

8 

12-52 

Bcniform,  massive,  investing  other  minerals.  Is  found  in  a 
eonglomerate  at  Creuzot  in  France,  in  the  porphyry  of  liUidal 
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in  Sweden,  WaldcDburg  in  Silesia,  Halle  in  porphjiy  bj  tba 
decomposition  of  whick  it  is  produced. 

PITCHY  GOPFEB  OBB  ia  a  mechamcal  mixtim  of  Km- 
nite  with  a  hydrous  silicate  of  oxide  of  copper.  According  to 
T.  EobeU,  a  variel^  from  Turinsk  oonsiste  of: — red  oxide  of 
iron  69*00,  black  oxide  of  copper  13*00^  siHca  9*se,  wsler  ism 

UMBEE,  appears  to  be  a  mechanical  miilure  of  limiiito 
and  hydrate  of  oxide  of  manganese  and  clay.  Fermi;! no rtd 
oxide  of  copper  is  a  mixture  of  limnite  with  about  per  ceaL 
of  red  oxide  of  copper. 

TJRANOCJl  U E. — Amorphous.  Fracture  earthy . . .  ini|x^rfect 
conchoidal.  Opaque.  Dull...  glimmering.  Lemou-veliow... 
sulphur-yellow,  brown.  Soft,  friable.  In  the  miiira.sa  yields 
water  and  becomes  red.  Before  the  bloupipe  in  the  inner 
flame  hecomes  green  without  luelting.  With  salt  of  phos- 
pliorus  in  the  outer  flame  forms  a  yellow  glass,  in  the  inm-r 
llame  a  green  gl^l^5s.  Easily  BoiuM*^  in  acids.  Probnblv  oxide 
of  uranium  and  water  in  unknown  j)r()portions.  Uecurn  maiJ^ire, 
disseminated,  investing  other  minerals.  Is  found  wiili  pechuran, 
of  the  decomposition  of  which  it  ia  a  product,  with  torberite, 
ant  unite,  at  Joschimsthal  and  Johaun-Qeprgenstadty  and  in 
metallic  veins  in  granite  at  St.  Symphoiien  in  France. 

TABYICITE.— Supposed  to  be  decomposed  mangaoite.  In 
columnar  and  fibrous  masses.  Lustre  metaUicy  impeifeet 
Iron-black. .  .steel-grey.  Streak  black.  H  =  9*6. ..a.  e  =  «... 

4-6.    Analysis,  from  Warwickshire,  by  Phillips: — manganese 

63  3,  oxygen  31'7,  water  5  ,  irom  Ihlefeld  by  Duflod  ; — protuiiuc 
of  manganese  8i'4l,  oxygen  la  17,  water  513. 

ADINOLE  is  a  mechanical  mixture  of  aibite  and  quartr 
found  at  Sahla  and  in  the  Harz.  n  =  6*5.  o  =  2-6i7...a  s40b 
Analyses  of  adinole  from  Lerbach  in  the  Hars  by  Schnedei^ 
maim : — silica  71'60,  alumina  14*76,  soda  icoe,  potash  O'sa,  hmtt 
1*0S|  red  oxide  of  iron  with  traces  of  protoxide  of  manga* 
nese  i'4i. 

jEGYEINE. — Probably  isomorphous  with  augite.  a  loo, 
h  010,  m  110.  7«a  =  46°  34',  fnh  =  43°  26',  mm'  =  »6*^  m'. 
Cleavage,  a^h^m.  Greenish-black ..  .blackish-green.  StT»^aX 
greenish-grey.  H  =  6*6... 3  75.  o  -  -  3'138...3'5()4.  Is  founil 
^th  leucophane  in  the  island  of  tikaadun  near  Brerig. 
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ANDESINE  is  a  mmenil  prr^atly  resembling  albite.  "With 
amphibole  it  const  it ntes  a  rotk  wnich  occurs  in  the  Andes, 
to  which  the  rumw  luulessite  has  been  given.  The  crystals 
of  andesine  resemble  albil(\  The  clearage  of  andesine  is 
not  so  distinct  as  that  of  albit-e.  o  =  27328.  Andesine 
fiises  aa  readily  as  oligoclase.  Saccharite  is  probably  a  par- 
tially decomposed  andesine.  Cleavable  distinctly  in  one  direc- 
tion. Fractiue  splintery,  nneren.  Translucent  on  the  edges. 
Lustre  vitreous,  inclining  to  pearlj.  White,  greenish-white^ 
apple-green.  Very  britUe.  H  =  6*0... 6-o.  e  =  8*66.. .2*69. 
Fuses  before  the  blowpipe  on  the  sharpest  edges  only.  Imper- 
fectly decomposed  by  hydrochloric  and  sulphuric  acids.  Is 
found  in  veins  in  serpentine  on  the  Glasendoif  near  Franken* 
stein  in"  Sitesia.  Analyses  a  of  andesine  from  the  Andes  hj 
Abichy  h  wax-coloured,  from  the  syenite  of  the  Ballon  de  Ser^ 
vance  in  the  Yosges,  e  coral-red,  from  Corayillers  in  theYosges, 
both  by  Delesse,  d  of  saccharite  by  0.  Schmidt,  0  of  a  mineral 
resembling  albite  from  Pisoje  near  Fopayan  by  Francis  :— 


a 

e  a-raaa 

Silica   69 -68 

Alumina   24*28 

l?ed  oxide  of  iron    .    .  1*68 

(     lie  of  nickel  ...  — 

Lime   6*77 

Magnesia   los 

Soda   5'63 

Potash  ......  108 

Water   — 


b 

e 

d 

e 

reaa 

9-64 

68*92 

68*91 

68*93 

66*72 

2606 

24*59 

23*60 

26*62 

trace 

0*99 

0*70 

0-39 

4*64 

4*01 

9*88 

0*41 

O'^n 

0  o»] 

7*20 

7*69 

7*i2 

0*19 

206 

2*63 

0*06 

0*80 

i*a7 

0*98 

a*8i 

AURALITE.— In  prisms.   Black.   Is  found  at  Abo. 

BAEALITE.— Jiiack  sImIc  ^xiih  cavities  filled  with  n  l  lack 
powder.  A  silico-aluuunate  of  iron.  Is  found  at  Baralon, 
CaU  da  Nord,  Fiance. 

BAIJUXB. — Oblique.  Transparent.  White.  0=8*666.  In 
▼ery  thin  splinters  melts  before  the  blowpipe  into  a  dear 
gimm  Analysis  by  Genth: — silioa  80*96,  anunina  li*7i,  lime 
1*90,  soda  9*96,  potitth  4*99.  Is  finmd  in  the  matter  ejected  by 
Krabla  in  Iceland.  The  name  baulite  was  first  given  by  For- 
chammer  to  a  greyish-wliite  porous  mineral  from  tlie  13aula 
iBoiintain  in  Iceland,  liaving  ik  arly  the  8ame  composition  as  the 
crystiilij  analyzed  by  Grenth,  but  sometimes  coiiiamiiig  also  2... 3 
per  cent,  of  water. 
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BUSTAMITB  is  ft  eleamble  yariet^  of  rhodonite  firom  Beil 
de  Minas  de  Fetela  in  Mexico,  contuning  a  large  quwdty  of 
lime.  Columnar,  radiating.  Qreenish-grey,  reddish-pjrey.  h  « 
6-6.  0  =  312... 3-23.  According  to  Dumas  contain/:— silica 
iS'dOj  protoxide  of  in:inganese  30  O0,  lime  i  ro7,  proluiiJe  of  iron 
0'81.  Photizite,  hydrupite,  hornmangan,  diaphorite,  alla^it<-  are 
mechanical  mixtures  of  rhodonite,  with  i^uartz  aud  dialiugite, 

BOLTONITK  —  (Shepard.)  aranular.  Cleaf^  in  one 
direction  distinct ;  in  two  other  directions  less  distinct.  Frac- 
ture uneven... small  concboidal.  Lustre  yitieous.  Blneisk- 
grey,  yellowish-grej,  yellow,  white.  H  =  S'S.  o  =  S-OOS. 
Analysis  by  6.  Silliman : — silica  4e'0S,  alomins  s*67,  magnesia 
88*16,  protoxide  of  iron  s*6S,  lime  i*ss.  Is  found  masuTe  in  a 
limestone  quarry  at  Bolton  in  Uassachnsetts. 

BEEISLAKITE  occurs  in  delicate  capillary  crystals. 
Translucent,  Lustre  imperfect  metallic.  Yellowish,  reddish, 
chesnut-brown.  Fusible  before  the  blowpipe  into  an  iron-black, 
magnetic  slag.  Is  found  in  felt-like  aggregations  of  crystals,  in 
cavities  of  lava  at  Yiterbo  on  Capo  di  Bove  near  Borne,  and  in 
some  other  parts  of  Italy. 

BYTOWNITE,  from  BytoTrn  in  Canada,  aecording  to  the 
analysis  by  T.  8.  Hunt,  is  chrwtianite.  Grecnish-whitc.  n  = 
6*5.  n  =  2  732... 2*733.  Silica  4710,  alumina  30- to,  lime 
magnesia  o  87,  protoxide  of  iron  0*80,  soda  2*82,  potash  0*38, 
water  2  00.  The  amount  of  water  renders  it  probable  that  the 
mineral  was  partially  decomposed. 

COBUNDELLITB.— (B.  Silliman.    Silliman's  Journal 

1849.  8.  380.)  In  broad  foliated  masses  of  a  yellowish- white 
colour,  easily  cleavablc,  and  apparently  hexagonal,  inelastic, 
brittle.  11  =  3'6.  o  1:=  3'0.  Auulvsia  bv  I.  J.  Crooke 
silica  35'7i.  alumina  53  13,  lime  7  27,  potash  122,  suda  o  -il,  wjlut 
and  liuoriue  2*30.  Is  found  in  foliated  masses  and  scales  dis- 
seminated through  corundum  at  UnionTiUa  in  Fennsyivaziia. 

COUZERANITE.— This  mineral,  as  notieed  bv  Mr.  Brooke 
in  the  Phil.  Mag.  for  August,  1831,  is  described  in  Leonhanfs 
Handbuch  on  the  authority  of  Charpentier  as  a  right  rectaiF 
gular  prism,  and  by  M.  Bufresnoy  in  the  Ann.  de  Chim*  t«  8& 
p.  280,  as  an  oblique  rhombic  prism.  Is  found  in  the  valleys  ef 
8eix  and  Sakux,  the  Col  de  la  Trappe  and  the  Fioou  de  GeB| 
in  Les  Couserans  in  the  Pyrenees. 
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7>w  =  ro^,  ml  =  54°  ep  —  46°,  et  —  42^ 
^,  ff,  p  are  in  one  zone.  Cleavage.  w»,  distinct ;  less  dis- 
tinct. Translaoent.  Lustre  vitreous.  Pale  jellow.  Analysis 
bj  H.  Emi  :»8ilica  49*74,  lime  28*80,  magnesia  i*98,  soda  9*82, 
potash  4*ai,  alumina  and  red  oxide  of  iron  21 1,  boracic  and 
lofls  0'a4.   ]b  found  at  Danbuvj  in  Connecticut. 

DIFYBE  occurs  in  regular  hexagonal  prisms,  imbedded  in  a 
grey  soft  matrix.    Is  found  at  Mauleon  in  the  Pyrenees. 

EUKOLITE,  —  Like  wolilf^ritp.  lienifbrm.  Brown.  G  = 
3*01.  Melts  easily  with  ebullition  into  a  green  glass.  Is 
decomposed  by  hydrochloric  acid.  Analysis  by  Scheerer: — 
silica  47'85,  tantalic  acid  and  zirconia  14  05,  red  oxide  of  iron 
8*84,  protoxide  of  manganese  1*94,  lime  12  06,  protoxide  of  cerium 
2*98,  soda  18*81,  water  0*84.  Is  found  in  the  ziroon-syenite  near 
Breyig. 

GLATJCOLITB. — Cleavage,  not  very  perfect,  in  two  direc- 
tions making  with  each  other  an  angle  of  nearly  36°  30^. 
Fracture  splintery,  uneven.  TraiLslucciit  on  tlie  edges.  Lustre 
vitreous,  inclining  to  pearly  on  the  cleavage  laces.  Lavender- 
blue,  green.  Streak  light  grey,  n  =  5  0... 6  0.  o  =  2-65... 2  9. 
Before  the  blowpipe  becomes  white  and  fuses  onlv  on  the  edges. 
Sdliilile  with  difficulty  in  borax  and  salt  of  pliosphorus.  Is 
found  near  lake  Baikal  in  Siberia  in  veins  in  granite,  and  also, 
it  is  saidj  with  elieolite  near  Laun'ig  in  Norway.  AtihIvsos  of 
glaucolite  from  the  Baikal  a  by  Bergemaim,  h  by  Gi^\  urtowski, 
<T  of  a  tninLr:il  from  Pargas,  supposed  by  Jb  rankeniieim  to  be 
labradonte,  by  Nordenskioid,  d  of  silicite  ^om  Antrim  by 
Tliomson:— 


a 

h 

0 

d 

SiKca  

60*40 

64*18 

64-8 

88*13 

80-18 

88*4 

Bed  oxide  of  iron  •   .  . 

.  0-10 

0*40 

4-0) 

Oxide  of  manganese  .  . 

0-87 

0*69 

11-81 

16*48 

18-4 

3*73 

2*68 

2*97 

8*10 

Potash  

1*27 

101 

Water  

1*79 

1*07 

0  6 

AMPHODEDITE,  LEPOLITE,  and  Bournon's  IxXDIA- 
NITE  are  probably  ehristianite.  The  crystals  of  aiiiphodclite 
greatly  resemble  those  uf'  rl)ristianite,  and  appear  to  consist  of 
numerous  crystalline  kmm^  arranged  as  twms.    The  angles 
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whicli  have  been  obserred  are : — -pm  =  20',  jeja  =  <  = 
81°  nearly,  i/a  —  145  nearly.  ^,  <?,  «  are  in  the  f5ame  zone. 
Cleava^^e.  r,  h,  perfect;  the  cleavage  c  is  intarrupit  -i  hy  stri* 
where  it  intersects  the  junctions'  of  the  twin  erystak.  Trans- 
lucent on  the  edges.  Lustre  vitn  <ius.  Reddish-!:r^y...paaeh- 
blossomred.  n=5'o..  .6  0.  g  =  2"7«3.  Melts  before  the  blowpipe 
into  a  colourless  blcbbv  j^lass.  AVith  borax  fuses  slowlv  into  a 
transparent  bead.  Is  lound  in  granular  limestone  at  Lojo  in 
Finland,  Tunaberg  in  Sweden  and  Bytown  in  Upper  Canada* 
The  crystals  of  lepolite  are  said  to  resemble  those  of  oligoclne. 
e  =  2*76... 8'77.  Melta  with  difficulty  before  the  blowpipe  ialo 
a  transparent  glass.  In  very  fine  powder  is  soluble  in  minenl 
acids.  Indianite  has  i;wo  cleATages  making  with  each  oth^  n 
angle  of  94^  16'.  More  or  less  translucent.  White,  grey,  red. 
K  =  7  0.. .7*96.  Q  ^  2'668...9'742.  Said  to  be  infiiaible  before 
the  blowpipe.  Gelatinizes  with  adds.  Indianite  is  the  matrix 
of  corundum  in  India.  Analyses  of  amphodelite  a  from  Loje 
by  Nordenakiold,  h  from  Tunaberg  by  STaiib(Qrgy  of  lepolite  c 
mm  Lojo,  d  from  OrijerAri^  both  by  Hermann,  0,/of  indtamte 
by  Laugier,  y  of  mdianitCi  H  =  7*0. ..7-95,  a  s  reed,  by 
Brush  ;^ — 


a 

h 

e 

d 

e 

ft 

snica  ... 

.  45*80 

4i"55 

42*80 

42- 50 

4200 

430 

Alumina 

.  35*46 

8519 

3512 

8811 

3400 

34*6 

srsi 

Bed  ox.  iron 

1*70 

007 

1*60 

400 

8*90 

1-0 

Lime     .    .  , 

.  10*16 

I6*0S 

14'94 

10*87 

16'00 

X6*0 

U-78 

Magnesia   .  . 

6*06 

408 

9-97 

6*87 

Soda  .    •    •  , 

1-60 

1-69 

8*86 

8*6 

4*06 

Water   .   .  . 

1*86 

0*69 

1*66 

1-60 

1-00 

ro 

LOXOCLASE.  —  Oblique.  Has  tlio  faces  a  eleaTage^ 
h,  <?,  T,  f/,  7n,  of  felspar,  ab  =  90^  0',  -  oo^  0',  ac  e>s^  ss', 
ora  =  Oo"^  37',  t/c  —  8(V^  1 Oil  ;i vage.  c,  very  perfect ;  h,  verv  di?- 
tinct ;  rt,  indistinct .  Fracture  uneven . . . conchoidal . . .  spHnteiy. 
Translucent.  Lustre  vitreous,  inclining  to  resinous  ;  on  epesriy. 
II  nearly  6.  o  =  2  609...2'd90«  Analysis  by  Plattner: — ^iliea 
63-60,  alumina  80*99,  red  oxide  of  iron  o*67,  potash  8*08»  soda  97% 
lime  8*99,  magnesia  trace,  water  and  liuosilicic  acid  1*33.  Jjoaa^ 
elase  appears  to  have  the  chemical  constitution  of  oU^ocfase 
with  the  form  of  felspar.  Is  found  with  graphite^  ^Iffitff  and 
diopside  at  Hammond  in  New  York. 

COMPACT  PELSPAR,  PITCIISTONE,  PEAFvLSTOXE, 
OBSIDIAN,  PUMICE.— The  Hrst  of  these  aniorphoii»  sub- 
stances appears  to  be  a  mecliauical  mixture  of  lelspar  and 
quarts;  the  others  probably  result  from  their  fu&iou  wilk 
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each  other,  and,  possibly,  with  other  substances.  1.  Compact 
fSelflpar. — Fracture  Bplintery . . .  conchoidal.  Translucent . . . traoB- 
hioent  on  the  edges.  Dull.  White^  h  =  e  or  more. 

O  s=  2*69. ..8*0.  Fusible  with  difficulty  before  the  blowpipe  into 
wliito  enamel.  Is  found  in  the  gneiss  of  Sweden  where  it  U 
ealied  halleflinta,  in  Saxony  and  Buvaria  (weissstein),  the  Harz, 
tbe  neighbourhood  of  HaUe,  the  Thiiiinffer  Wald,  the  mining 
diitiietB  of  Sexony^  8ileei%  Bohem]%  the  TjnroL  2.  Fitcl^ 
stone. — ^Frectuie  eonchoidal,  splintery,  uneven.  Feebly  tnmi- 
Inoent . . .  opaque.  Lustre  resinous^  ineUning  to  Titreoiis.  Grey, 
green,  yellow,  red,  brown,  bhck.  H  =  6*s . .  .6*0.  e  »  S'S . . . 9*8. 
Melts  with  intumescence  before  the  blowpipe  into  a  blebby  glass. 
Is  found  litiir  Meisseu,  Zwickau  and  other  j)laces  in  Saxony, 
Auvorgne,  Newrj  in  Ireland,  iSibena,  leelauii,  ^Mexico,  Peru, 
the  Scottish  islands.  3.  Pearlstone. — Fracture  buuill  eon- 
choidal. Tniiiskicent  on  the  edges. ..opaque.  Lustre  pearly, 
indining  to  waxy.  Grey,  yellow^  red,  browTi.  h  =  6*0.  o  = 
2*25. ..2*38.  Tntunir8«*es  nolently  before  t lie  blowpipe,  forming 
a  white,  spongy  slag.  Is  foimd  in  globules  ana  grains  at 
Schenmitz,  Tokay  and  Telkebanya  in  Hungary,  Cabo  de  Grata  in 
Spain«  Ochotzk  in  Siberia,  Mexico.  4.  Obsidian  and  pumice 
appear  to  differ  only  in  their  state  of  ag^fregation.  OtMidiaa 
luB  a  perfect  eonchoidal  fracture;  is  semi-transparent... trans- 
hioent  on  the  edgea;  has  a  vitreous  lustre;  is  black,  grey^ 
green  or  brown,  h  =  6'0*..7*o.  Pumice  is  porous  or  fibfous ; 
Saa  a  small  eonchoidal  fraeture ;  is  tianslncent.. .translucent  on 
tiieedfles;  faae  a  Titmns  lustre,  inclining  to  resinous ;  iswhite, 
grey,  brown,  blaek.  b  s  5*0.  Obriclan  and  pumice  melt 
before  Ae  blowpipe,  with  intumescence,  into  a  glass  full  of 
bubbles.  Obsidian  is  found  in  Iceland,  Mexico,  the  Azores, 
Teneriffe,  Ascension,  tlie  Lipari  islands,  Milo,  Santorin,  in 
HuiiL^ary  at  Sehemnitz,  (Tla.sbutte,  Tokay,  Eperies,  in  biuall 
balls  and  grains  at  the  mouth  of  the  Marekuiil<a.  Pumice 
occurs  alone,  or  containing  crystals  of  glassy  ft  1  spar,  above 
obsidian  in  streams  of  lava  and  in  volcanic  congiumerates.  It 
is  found  at  XeuwitMl  on  tbr  Khinf%  in  the  Lipari  islands,  form- 
ing the  mass  wlm  h  covers  Pompeii,  Milo,  Santorin.  Ti  iionrie, 
the  Azores,  Iceland,  Mexico,  Columbia,  Hungary,  Auvergne. 
Analyses  of  petrosilex  a  from  Nantes  by  Berthier,  b  of  weissstein 
from  the  Flicheralp  by  Klaproth,  e  of  pitchstone  from  Meissen 
by  Erdmann,  d  from  Newry  by  Knox,  e  of  pearlstone  from  lolmy 
by  Klapxoth,  f  from  Hiimck  in  Hungaiy  17  Erdmann : — 
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Alumina 

Potash 
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75-ao 
u*oo 

3*40 
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79-00 

11-60 

e-oo 
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7S-80 
11*60 
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79'Sfi 

iroo 

4-60 
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7S-87 
19-06 
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a  b  e  d  e  f 

Soda       2*77  2  87  —   

Lime   1*20  —  1*35  lis  om  130 

Magnesia     •    .    •  «-40  —  «*e»  —  —  no 

Oxide  of  iron    .    •  —  I'M  I'SO  (v»  3*09)  r60  ITS 

Water    Tol.  mat.  1*60  roo  4*78  8-so  4-m  roo 


Analyses  of  obsidian  g  from  Telkebanya  by  Erdmann,  h  of  a 
nodule  which,  when  cut  into  by  a  ]apidarr*8  wheel,  burst  with  a 
loud  explosion,  by  Damour,  %  from  the  Bay  of  Inlands  in  Now 
Zealand,  o  =  2*386,  k  from  Ascenriony  both  by  Murdoch,  I  £rom 
Mddauthein  in  Bohemia  by  firdmanii,  m  from  Java  by  ?an  der 
Boon  Heaeh : — 
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• 
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I 

m 

74*80 

70-3i 

76-20 

7097 

88*70 

79*40 

Alumina  ,    .    .  . 

12*40 

8*03 

6'77 

9*40 

1  1  "20 

Bed  ox.  iron      .  . 

2-ua  ( 

i©  10-52) 

6*64 

6*24 

2*61 

4  3o 

Protox.  mangan.  , 

1*31 

0*82 

1*80 

1*96 

4*66  1 

8*88 

8*84 

1*21 

1*76 

^1  atresia    •    •  . 
Potash    .    »    .  . 

0*00 

1*67  J 

1-77 

1*21 

6*40 

3*34  1 

767 

11*41 

8*46 

8*08 

Annlys^'^  nf  nh^^ldian  n  from  Tenprilli',  oof  pumice  from  Tf^ne- 
rifte,  j»  ol  puiiuco  Iroin  tlu-  is];unl  of  Ferdiii;ninpa,  puiniee  ln»rij 
the  volcano  of  Arequipa,  r  pumice  irom  Isciiia,  s  obsidian  from 
Procida,  i  pumice  from  the  Phlegrean  iields,  u  pumice  from 
Pantellaria,  pumice  from  Santorin,  w  pumice  nom  Llaet»> 
cunga  at  the  foot  of  Cotopaii, «  pumioe  from  Ltpaii,  jf  obsidian 
from  Lipari,  all  by  Abich :— 
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0  •    •    •    •    •  • 

.  8*688 

8*477 

1-888 

8-671 

8*417 

r488 

Silica  .... 

.  60*68 

80*78 

81*08 

68*48 

88-88 

02*70 

Silica  and  titan,  ac. 

0*66 

1*46 

1*46 

0*74 

AluiUllUi 

.  1905 

10  i3 

17-37 

lf72 

10b9 

18*98 

Rod  ox.  iron     .  . 

4*22 

4-2U 

7*77 

6*84 

4*16 

4 

Oxide  ol  uiang. 

0-33 

0-23 

0*62 

018 

trace 

0  39 

T^iitie  .... 

0*59 

O-03 

1*46 

3*26 

1*24 

1*77 

Magaeaia    •    .  . 

019 

0*79 

4*02 

3*28 

0*50 

0*82 

Soda  

,  10*63 

11*26 

2-85 

4  74 

6'21 

6*09 

Potash    •    .    .  • 

350 

2*86 

1*88 

1*66 

3*88 

4-3c^ 

Chlorine     .    .  . 

0*80  ' 

^  0*68 

1*88 

8*41 

8*89 

0*76 

Water  .... 

0*04^ 

0-48 
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n 
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W 
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!/ 

.  8-411 

8*68 

8*864 

8-224 

8*877 

8870 

I 

Digitized  by  Google  | 


I80PTBE. 


647 


SiUca    .  .   ;  . . 
Silica  ft  titan,  acid 
Ahunma^    .  . 
Bedox.  uon  . 

Lime  .  .  . 
Magnesia    .  . 

Potash 

Chlorine  .  . 
Water  ,  .  . 
Carburetted  hydrog. 
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WW 
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40 

9 

vS  0% 

88  11 

89  79 

78  77 

78  70 

i»A«A^ 

700o 

1  88 

19  66 

8  81 

18  81 

10*88 

4  A*AlV 

19  87 

18  97 

448 

8  88 

4  66 

1  80 

A*  A4 

8  81 

A  vl^A 

8  78 

1  81 

0  14 

1  68 

1  SI 

A«A0' 

0  66 

0  13 

0'72 

0-37 

0*68 

1-30 

0*29 

0-28 

D  OV 

-1  AM 

9  5a 

4  kii 

3  66 

100 

202 

300 

611 

8-84 

0  70  ' 
1-73  J 

^  8*98 

8*86 

u  31 
1-22 

0*31 
0*22 

0*66 

HETEE0KLINE.^01)lique.  fwm'  =  5i°44'.  Lustre  metal- 
lic^ imperfect.  Lron-black.  Streak  black,  inclining  to  brown. 
H  6.  a  s=  4*669.  Analysis  by  Ewreinoff  x—ailica  10*80,  oxide 
of  manganese  85  86,  red  oxide  of  iron  8*78,  lime  0'68y  potaah  0*44. 
la  fonnd  at  Sfe.  Maroel  in  Hedmont. 


HTALOMELAX. — Amorphous.  Fracture  conchoidal. ..un- 
even. Opaque.  Lustre  vitreous,  incliniu^  to  rcdiuourt.  Bhick. 
Streak  dark  ^rey.  Brittle,  ii  =  6  o.  g  —  2  7144.  Before  the 
blowpipe  melts  very  readily  into  an  opaque  glass.  With  borax 
fuses  into  a  tninsparent  glass.  With  salt  of  ])hus])li  irus  fuses 
into  a  bead  whii  h  becomes  faintly  \nolet  in  the  inurr  Hame.  Is 
c<  HI  I]  iletely  decomposed  by  hydrochloric  arid.  Analysis  by  C. 
Gmeliu  : — silica  50  22,  alumina  17*84,  linu  S'25,  magnesia  3*37, 
protoxide  ol  iron  10-27,  protoxide  of  manganese  0*4n,  soda  6*18, 
potash  3  87,  titanic  acid  i  ll,  animoniacal  water  0'60.  Is  found  in 
nodulea  in  a  volcanic  rock  at  Babenhauaen  in  the  Vogelsgebirge. 

HYPOCHLOBITE.  —  Fracture  even. .  .flat  conchoidal. 
Trai&8lacent...opaqQe.  LuatrevitreouSy  feeble.  G^n.  Stretk 
light  green.  Brittle.  B  s  6*o.  o  »  8*9... 8*0.  Ghrowa  dark 
before  the  bbwpipe,  but  doea  not  melt ;  depoaita  a  yellow  sub- 
limate upon  the  charcoal.  Insoluble  in  acids.  Analysis  by 
Schiiler :  — silica  6024,  alumina  14*66,  oxide  of  bismuth  i;ro3. 
protoxide  of  iron  10*54,  plios[)horie  acid  9*62,  manjij^anese  tracea. 
Is  found  in  indistinct  microscopic  crystals,  massive,  dissemi- 
nated and  <  arthy,  at  »bciiuceberg,  Juhunn-Georgenatadt  and 
Braunsdorl  m  Saxony. 

180PYEE.  —  Amorphous.  Fracture  conchoidal.  Opaque 
..  .translucent  on  the  edges.  Lustre  vitreous.  Black.  Streak 
fxrf'f'ui«<h-grey.  Brittle,  n  =  5*5... c*o.  o  r=  2*012.  Feebly 
liiaguetic.    Analysis  by  Turner; — silica  4709,  alumina  13*91, 
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red  oxide  of  iron  20  07,  lime  15*48,  oxide  of  copper  r^4.  la 
found  iu  granite  at  St.  Just  near  Penzauce  in  Comwaii,  and 
Calton  Hill  near  Edinburgh. 

JEIT^^EBSONITR — An  augite  containing  some  oxide  of 
zinc.  G  =  3'31...8*6.  Meits  on  the  edges  into  a  black  slag. 
Analjais  hj  Hennann  : — silica  4»'9lf  alumina  1*98,  protonde  of 
iion  10*58,  protoxide  of  mangan^e  7'00,  lime  16*48,  mwgnnA 
8*18,  oxide  <^  sine  4*88,  loss  by  ignition  1*80.  Is  found  at  Aank- 
lin  in  New  Jersey. 

ILKILII AXJITE. — Cleavage  in  one  direction,  distinct ;  traces 
in  twD  other  directions.  Fracture  small  conchoid nl... uneven. 
Tranplur  ent.  Lustre,  on  the  j)laue  of  perfect  cleavage  vitreous, 
oil  ilic  surfaces  of  fracture  resmous.  Brownish-black;  bv 
transmitted  light  brownii^h-red.  Streak  lip)it  fi^^-ish-hrowTi. 
H  irr  6*5.  G  =  3*6fl.  Before  the  blowpipe  melts  easily  with 
ebullition  into  a  bright  black  slag.  Soluble  in  borax,  to  which 
it  imparts  the  colour  of  iron.  In  the  inner  flame  the  bead 
becomes  blood-red.  With  soda  shows  the  presence  of  man- 
ganese. In  fine  powder  is  completelj  decomposed  by  hydro- 
chloric acid.   Analyses  by  £rdmann :— 


30-00 

S4*4S 

Titanic  acid  .... 

.  2901 

28'1-I 

Aluiiliiia  

009 

5  90 

Bed  o.\i  Je  of  iron  . 

C-35 

6-48 

Oxide  of  manganese  . 

0*67 

0*8« 

Uxitle  of  cerium    .  . 

032 

0*83 

9*02 

9*74 

Lime  

.  18*92 

18*68 

Is  found  Buon  not  fsr  from  Arendal  in  Norway. 

KNEBELITE. — Fracture  imperfect  couchoiJiil.  Opaque. 
Gliiumering...dull.  Grey,  green,  brown,  o  =  3'714.  In- 
fubible.  With  borax  melts  into  a  dark  olive-green  gloss.  I? 
readily  decompo-ied  by  liydrochluric  acid.  Conipaot.  ic'iii  -r 
Mn^sl.  Analysi^^  In  liubereiner : — silica  32*5,  proioxidc  o£  man* 
ganese  36  0,  protoidde  of  iron  32  0. 

LEPIDOMELANE.  In  six-sided  prisma.  CSIeAf^ 
paraUel  to  the  base  of  the  prism,  perfect.  Opsqiia.  Laate 
vitreous,  indining  to  adamantine.  Blacky  in  very  tbin  acslsi 
green  by  transmitted  light.  Streak  mountein-green.  BsHiir 
brittle.  H  sx  8*0.  a  b  8*0.  Before  the  bikwpipe  metta 
a  bladi:  magnelic  enameL   Basily  solmbla  in  bocas  1 
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bottlcsgreen  glass.  Is  deeompoeed  by  hydrochloric  and  nitric 
ftcidfi^  leaving  the  silica  in  peanr  aeatee.  Analysis  by  Soltmann: 
— silica  87'40,  alumina  11*60,  red  oxide  of  iron  87'66,  protoxide  of 
iron  I8'48y  magnesia  and  lime  0*60,  potash  O'SO,  water  0*60.  la 
said  to  ha^e  beien  found  at  Persberg  in  Wermland. 

]\rAIvCjARODITE. — A  mineral  resembling  mica,  from  the 
Greiner.  o  =  2*87.  Anal v sib  hy  Schaf hautl :  —  silica  47  06, 
alumina  34  dO,  red  oxide  of  iron  1*60,  magnedia  1*06,  potash  7'&6, 
6od&  ^07,  water  l  U. 

m^EOMONTlTE.— Lustre  vitreoun.  Sliglitly  trnti.luneTit. 
Blark  iStrt'ak  ^n^y.  n  =  7.  o  ==  4'2t>6.  Gl«>>\>  Ir'Iuiv  the 
hlovypipe.  Shghtiy  iubible  on  the  edges.  Is  deeompoaed  by 
iicids,  leaving  a  yAh'  of  silica.  Analysis  by  Kerndt : — silica 
•  ;r()9,  alumina  2  24,  glucine  6*62,  yttria  37  ii,  protoxide  of  iron 
M  23,  protoxide  of  manganese  0*91,  protoxide  of  cerium  5*64, 
oxide  of  lanthanium  3*54,  magnesia  0  42,  lime  O'Tl,  soda  0*66, 
potash  0*17,  water  and  loss  0*86.  Is  found  in  small  grains  with 
bodenite  in  ohgoklaa  at  Boden  near  Marienbeig  in  Saxony. 

MALACOXB  and  OEESTEDITB  are  names  given  to  two 
minerals  having  the  form  of  zircon.  No  cleavage  has  been 
obaerved  in  either  of  them.  Perhaps  they  are  zircon  in  dif- 
ferent stages  of  decomposition,  or  of  metasomatic  change. 
These  substances  have  been  described  as  follows : — ^Malaoone. — 
Fracture  conchoidal.  Lustre  vitreous*  Internally  milk-white, 
inclining  to  grey,  h  =  6*0.  o  =  3*908 . « .8*918.  Heated  quickly 
to  redness  phosphoresces  slightly,  after  which  o  =  4*22.  In- 
fusible before  the  blovrpipe.  In  fine  powder  sHghtly  soluble  in 
borax  and  salt  of  phosphorus.  In  fine  powder  decomposed  by 
di*»e8tion  in  heated  sulphuric  acid.  Analysis  by  Scheerer: — 
Mliea  31*31,  zireonia  63  in,  red  oxide  of  iron  O'U,  vtnia  034, 
lime  0  30,  magnesia  o  il,  water  3  u3.  Is  found  at  liilieroe  in 
rVnrvvav.  Oerstedite. — Tnmslucent.  Lustre  adamantine,  in- 
ciining  to  vitreous.  Yelhnvish-brown.  n  =  6"6.  G  =  3*629. 
In  the  matraf^a  yields  water.  Infusible  before  the  blowpipe. 
With  borax  melts  with  ditlietiily  into  a  colourless  glass.  Aua- 
lvsi«?  by  Forehammer:  —  silica  19*71,  titanic  acid  and  /ireoriia6b'90, 
niri;_'iH  ^'ia  li  <)o,  lime  2  C1.  protoxide  of  iron  i  l  l,  water  6  o3.  Is 
lound  at  Arendal  in  Norway  with  uraliie  and  sphene.  There  are 
some  pale  yelluwish-brown  pyramidal  erystals  frou)  Brazil  in  Mr. 
BrtxAe's  cabinet,  having  the  form  and  measurement  of  zircon,  and 
the  appearance  of  being  either  partially  decomposed  or  pseudo- 
rnorpbous.  They  formed  part  of  the  collection  sent  by  Captain 
Xiyon  to  this  country^  and  hare  not,  that  we  are  aware  of,  oeen 
analyzed. 
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NEPHRITE,  accordinp^  to  Dauiuur,  is  compact  au^te. 
Fracture  .splinttry.  Translucent.., translucent  on  the  edges. 
Lustre  resinous,  glimmering... dull.  J/oek-greon. . .^n:^  nish- 
white,  greenish- <]^rey.  Streak  white,  sluiui!!^',  Toui;h.  ir  = 
5*5... 6*0.  o  —  2"65...3'0,  Slightly  unctuouii  to  the  touch. 
Before  the  hlowpipe  whitens  and  melts  with  difficulty  into  a 
grey  mass.  Analysis  a  bj  Bammelsberg,  b,  c  hj  ^cimfhiwiU, 
d^ehy  Damour : — 


a 

h 

e 

d 

0 

Silica  

.     of  68 

68'91 

58*88 

68*46 

68*03 

MaoTiesia  .    .    .  . 

OO  •  J.O 

.J 

2  2  39 

2709 

27-19 

16*06 

12  25 

12-li> 

12'06 

1  i  '-•i 

Protox.  iron    .    .  . 

216 

1  io 

I  VI 

Red  ox.  iron  . 

2*70 

2*81 

Pi  ui  ox,  mangan. 

1*39 

0*91 

0*82 

1*32 

1*56 

080 

0*80 

"Water  

025 

0*27 

la  foimd  massive,  in  solitary  blocks,  in  the  alum  earth  si 
Schwemmsal  near  Leipzig,  Turkey,  Little  Thibet,  the  Himalaya 
Motmtains^  EUora,  China,  Egypt,  the  river  Amason. 


NORDENSKIOLDITE.<*Besembles  woUastonite  or  tremo- 
lite.  Is  found  in  granular  limestone  at  Buskola  on  the  Onega 
lake  in  Bussia. 

OEANGITE.— (Oranj^t,  Krantz.  Poggendorr^  Annaien. 
April,  1851.)  Ciejivahlc  in  one  direction.  Fracture  coiichoi- 
diU.  ..splintery.  Ti-ansiueeut. .  .transparent.  Orange.  Streak 
yellowish-white,  n  =  4  5.  g  =  o"3l. . .o  ;i97.  In  the  matr&ss 
yields  water  and  becomes  dark  brown,  but  on  coolin^r  regains 
the  orange  colour.  Infusible  before  the  blowpipe.  By  fuAion 
with  soda  the  silica  is  dissolved,  leaying  insoluble  yellow  fn^ 
ments  in  the  bead.  With  borax  forms  a  glass  which  is  yeikw 
while  hot,  but  colourless  when  cold.  With  salt  of  phosphoras 
in  the  outer  flame  yields  a  reddish  glass,  in  the  inner  flame  a 
yellowish  glass.  The  glass  in  either  case  is  colourlees  whcD 
cold.  With  hydrochloric  acid  forms  a  perfectly  dear,  deco 
yellow  jelly.  Alter  exposure  to  a  strong  red  heat  is  not  aotaa 
upon  by  adds.  The  quantities  of  oxygen  in  the  silica^  oxide  of 
donarium  and  water  are  as  the  numbers  s,  3,  s.  Analysis  by 
C.  Bergemann: — silica  17*70,  oxide  of  donarium  ri'SS,  caibanaae 
of  lime  4*04,  red  oxide  of  iron  O'Sl,  magnesia  and  oxide  of  niaar 
^anese  0*81,  potash  with  a  little  soda  0*80,  water  6*90.  Accord* 
ing  to  Damour,  the  substance  colled  oxide  of  donarium  in  iia* 
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pure  thorine*  Ib  found  in  cleavable  and  compact  masses,  im- 
bedded in  febpar,  in  Langesnndfjord  near  Bievig  in  Norway. 

PIKLITE,  from  Brattstadt  near  Sahla,  accordin<^  to  Svan- 
ber£jf,  concsisis  of: — silica  63"68,  aiumma  2512.  red  oxide  of  iron 
3  ()i,  nia^esia  152,  potash  3*76,  water  2'3d,  iiuorme  0'S4,  mag- 
nesium 

POLTLITE.  —  In  plates.  Structure  lamellar.  Cleavage 
niDgle.  Opaque.  Lustre  vitreous.  Black,  n  =  e>'0...6'6. 
(i  —  3231.  Analysis  by  Thomson: — silica  40'0i.,  protoxide  of 
iron  31*08,  protoxide  of  manganese  fl'Oo,  alnmiiui  O'la,  lime 
ii'6i,  water  O  -iO.  la  found  in  magnetite  at  liuboken  in  !New 
Jersey. 

8AXJSST7BITE  is  supposed  to  be  impure  labnidorite.  Some- 
times deaTable  in  two  directions,  making  with  each  other 
an  angle  of  m'^.  Practure  splintery... uneven.  More  or  less 
faraaslucent  on  the  edges.  DuU,  sometimes  glimmering.  Grey* 
isb-white,  green,  grey.  Extremely  tough.  H  =  6*0.  o  s= 
2*69... 3*4.  Before  the  blowpipe  rases  with  difficulty  into  a 
^eenisli  or  greyish-white  enamel.  Analyses  of  saussurite  a 
from  the  lake  of  Geneva  by  JSaussure,  from  tlu'  lakr  (ii"Gcut'\  a, 
c  from  JSiebeniehn  near  Freiberg,  both  by  Iviapiudi,  d  from 
Mount  Grenevre,  e  from  the  valley  of  Orezza  in  Coraica,  both 
by  Boulanger : — 


a 

b 

e 

d 

a 

SiHca  

40*00 

61*00 

44*6 

48*0 

04*00 

80*60 

80*4 

88*0 

Bed  oxide  of  iron  .  . 

.  13-60 

6*60 

1*76 

Oxide  of  manganese  . 

.  0*06 

1060 

11*S6 

16*6 

81*0 

Magnesia  .... 

■ 

8*76 

9*6 

8*4 

6*60 

4*00 

7*6 

0-25 

(water 

1*26) 

1*6 

"With  augite  and  amphibole  it  constitutes  the  rocks  called 
gabbro  and  euphotide.  It  is  found  on  ^lont  Bosa,  the  Bacher 
Moimtain  in  Stiria,  Wurlitz  in  Baireuth,  Corsica,  Greenland, 
Madras,  the  Harz,  and  in  boulders  on  the  sb<»e8  ck  the  lake  of 
GteneYft. 


SESQTJISLICATE  of  MANG^US^ESE  appears  to  be  a  man- 
gaiie^i;ni  amphibole.  Cleavage  in  two  directions,  making  with 
each  other  augiea  of  60^  3o'  and  123*^  do\    Lustre  vitreous. 

f  f  2 
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Brown,  n  =  6*0,  a  =  3-68,  Analysis  by  Thomson olic* 
48*40,  protoxide  of  maus^anese  5072,  protoxide  of  iron  6'T6.  A 
granularmineral,  called  in  AnKTica  bbilieatc  of  manganese,  it 
also  supposed  to  be  a  manganesian  amphibole.  TimnaluoeDt  on 
the  edges.  Lustre  Titreous.  Boee*rea.  h  =  e*o.  o  »  3'il. 
Not  decomposed  by  acids.  Analyaia  by  Hermann: — silica 
48'9i,  protoxide  of  manganese  with  traces  of  protoxide  of  im 
46*74y  hme  9*00,  magnesia  8*96, 

SK(  )LOFSTTE. — A  compact  grey,  white  or  reddish  mineral 
found  oil  the  Kaiserstuhi  m  Baden,  n  =  6.  o  ~  2*53.  'SlAu 
before  the  blow'j)ipe  with  intumescence  into  a  bright,  greeiiir^h- 
white  globule.  Is  readily  decomposed  by  hjdrochloric  iJ. 
forming  a  jelly.  Analysis  hj  y.  Kobeli: — silica  44  06,  alumina 
17*86,  red  oxide  of  iron  with  some  protoxide  of  iron  2*49,  pro- 
toxide of  manganese  0'86,  lime  16*48,  magnesia  8*83,  soda  ivu, 
potash  1*80,  sulphuric  acid  4*oe>  chloride  of  sodium  o*e3,  aulphiir 
a  trace, 

8TB0GAN0WITB.— Oeayage  in  two  diredaona,  making 
with  each  other  an  angle  of  nearly  90^.  Fracture 
Semi-transparent . . . translucent.  Lustre,  on  the  eleavages  Titra* 

ous,  inclining  to  resinous,  bright;  on  the  surface  of  fractopc 

gliinmerini;.  Light  green.  H  =  6.  G  =  279.  In  powder 
soluble  in  hydrochloric  acid,  with  evolution  of  carbonic  acid, 
leaving  silica  in  powder.  Analysis  by  Hermann  : — ^Bilica  vyh>-. 
aluniiiiii,  28  o7,  lime  20*20,  soda  3*60,  protoxide>  i  f  n-uu  and  man- 
ganese 0'85>,  carbonic  acid  6*40.  Is  louiul  in  crystalline  masses 
in  loose  blocks  ou  the  river  iSljudenka  m  Dauria. 

TACHYLITB.— Amorphous,  Fracture conchoidal,. 
Opaque,    Lustre  Titreous,  sometimes  inclining  to  resinoaa 
Btncfc,   Streak  dark  ash-fflrey.   Brittle  and  yeiy  fragile,   h  = 
6*6.   0  :=  8'666... 8*593.   In  Dowder  and  in  small  fragmenli 
attractable  by  the  magnet,    before  the  blowpipe  melts  easiljr 
into  an  opaque  brownish-green  magnetic  glass.    With  salt  of 
phosphoruj*  melts  into  a  glass  which  is  yellow  and  trantiparoiit 
while  hot,  but  becomes  opaque  on  cooling,  and  in  the  iuiit: 
llame  assumes  a  pale  violet  colour.    Is  completely  deeompof«4 
by  hydrochloric  acid.    Analysis  of  tachylite  from  Siiisebuhl  bv 
Schnedermann  : — silica  5rv74,  alumina  12*40,  black  (^xido  ot  iron 
13  06,  lime  7  28,  maguesia  6  92,  soda  3       potash  0  tK),  protoxide 
of  manganese  o  i9,  water  2"73.    Was  lound  coating  the  surtacf 
of  basalt  on  the  Sase])uhl  near  Drausfeld  between  G-6ttin-;e!? 
and  Mikidun,  aud  coating  the  cavities  in  the  basalt  of  iijoUeo- 
grand  near  Munden. 
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TITRNEETTE.— Oblique,  a  lOO  cleavage,  ^  oio,  c  ool,  e  oil, 

ff    012,   O    021,    ff    101,    X    101,    W    lio,    i    210,    Z    120,    -  111, 

r  111,  *  113,  w  121.  a  is  common  to  the  zones  ux\  mh ;  z 
ia  common  to  the  zones  mc,  ub ;  o  is  common  to  the  zones 
he,  Ix.  The  angles^  according  to  the  observatiooft  of  Phillips 
and  Levy,  are  :— 

710.  648. 


ff6 

amO 

37 

81 

S6 

6 

xe 

62 

26 

re 

60 

30 

ob 

27 

48 

wb 

aa 

50 

eb 

47 

22 

zb 

69 

38 

9b 

66 

17 

rb 

63 

30 

eb 

00 

0 

xb 

90 

0 

lb 

29 

6 

we 

89 

49 

mb 

48 

6 

mm 

m 

10 

ib 

65 

5  rl 

30 

10 

ste 

46 

10 

Mm 

73 

32 

me 

60 

20 

icm' 

86 

0 

Cleavage.  h.  Trau^lucent. ..transparent.  Yellowish- 
brown.  Hardness  4*0... 6*o.  According  to  Children,  contains 
alumina,  lime,  magnesia  and  very  little  silex  and  iron.  Has 
been  found  o!ilv  on  Mont  Sore!  in  Daupiiiue  with  quartz^ 
feUpar^  crichtomte  and  anatase. 


CHLOBITOIDE.— Analyses  a,  b  hy  Erdmaim,  e  hy  Qe- 
rathefwohl : — 


a 

b 

e 

Silica  .... 

.     ,  2i'00 

2^40 

4383 

45  17 

Protoxide  of  iron 

.    .  28*89 

31*20 

30*29 

Acoording  to  O.  Bose,  the  aubstance  analysed  hjj,  Bonsdorff 
ia  the  true  chloritoide  or  maaonite. 

VOSGITE. — (Delesse.)  A  green  fclspathic  mineral  from 
the  porphyry  of  Temuay  in  the  Vo.sget,,  .sulijeet  to  decomposi- 
tion when  exposed  to  the  weather.  ATialyses  a  of  vosgite  from 
Ternuay,  b  of  a  felspathic  mineral  from  the  globular  diorite  of 
C#oraicai  also  called  vosgite  by  Delesse,  but  which  Hammelsbexg 
aapposes  to  be  labradorite,  of  a  decomposing  labradorite,  c  from 
the  porphyiy  of  Belfahy  in  the  Yosgea,  d  £rom  the  porphjiy  of 
the  south  01  the  More%  all  by  Deleaae : — 


b 

e 

d 

2*737 

2*719 

8*8826 

48-68 

68*60 

68*80 

84*66 

87*60 

arsi 

Ff  8 
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m 

b 

e 

J 

9 

llvii  oxide  of  iron  . 

0*70 

073 

1*24 

103 

Protoxide  oi  mangauese 

0*60 

— 

0'30 

— 

1*96 

033 

— 

101 

4'25 

12-03 

5*89 

802 

4'8« 

2*65 

5*29 

3*62 

4*46 

1*06 

4*48 

8'40 

Water  

8*15 

0*40 

8*98 

WEHKLITE  is  probably  ilvaite.  Luf^tre  on  Burfacc  of 
fracture  iinperl'ect  metallic.  Tron-black,  inclining  to  green. 
Streak  gretMiish-grey.  n  =  ti  *j.  g  =  3*90.  Sliulitjy  magnetic. 
Fusible  with  diiiiculty  before  the  blowpipe.  Impar  l-  the  colour 
of  iron  to  borax.  Imperfectly  decomposed  by  hvdiocliloric  acid. 
Analysis  by  Wehrle : — silica  34*60|  red  oxide  of  iron  42*38,  pro- 
toxide of  iron  14*78,  oxide  of  manganese  0'S8»  lime  5*^i,  alumina 
0*li»  water  voo.  Is  found  in  granular  masses  on  the  Kecske&r 
mountain  near  Ssutraako  in  the  county  of  Zemeich  in  HungiBy. 

XENOLITII.— Is  found  in  pebbles  with  wortliite  at  Peter- 
hotf  in  iiussia.   AnalysiB  by  JLomonen ; — silica  47*44^  alumina 

48*44. 


ZYGADITE. —  Oblique?    In  thin  tabular  twin  crystals. 
f»,  smooth  ;  ty  rough.    Clearage.    <?,  very  distinct.  Fracture 
uneven.    Feebly  translucent.  Lustre 
vitreuus,   on   c   inclining    to    pearly.  llQ.  643. 

]<<Mhii:^h- white,  vellowish-white.  ii  not 
quite  0.  (>  "  2-oii . ..2  512.  According 
to  Plattner,  contains  siiicai  alumina  and 
lithia.  Was  found  in  very  small  crystals 
with  quarts  and  chabasie  in  the  Catha- 
rina  Neufimg  mine  at  Andreasbezg  in  the  Hars. 

A  IMIKODITE. — A  mineral  from  Langbanshytta  ixreatly  re- 
semblinir  meerschaum,    a  —  2-21.    Analysis  by  Berim  : — silica 

'■   '  mm 

61*58,  mai^nesia  3i'o7,  protoxide  of  manganese  l'4e,  protoxide  of 
iron  0*46,  alumina  O  ld,  water  11*84. 

ATHERIASTITE  is  probably  an  altered  scapolite  show- 
ing the  faces  «,  m,  r.  The  ed<xe8  and  angles  are  rouiuied. 
Cleavjic^e.  perfect.     Fracture  uneven,  npHntery,  dull  or 

tmeriug.    iVnal^'bis  by  Berhn : — silica  38  oo,  alumina 
22*64,  magnesia  S'SO,  protoxide  of  iron  4*88^  protoxide  of 
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manganese  0*78,  water  6*95.  Is  found  in  tbe  Nils  mine  near 
Arendal  in  a  granitic  rock  witii  gamet  and  keilhauite. 

BLACK  CHALK.— Eraetnre  alaly,  earthy.  Black.  Streak 
black,  shining.  Opaque.  Sectile.  Soils.  nr=i  o...i  o.  g  = 
2'1...2'19.  Analysis  by  Fiiclis  : — silica  r>7*50,  aluiiiina  ij  oi,  red 
oxide  of  iron  o-87,  ma^xnosia  U'57,  potash  and  soda  res,  carbon 
17-62,  water  6  30.  la  luand  in  Italji  Prance,  Spain,  Portugal, 
England. 

BODENITE.  —  In  long  crystals.  Fracture  conchoidal... 
uneven.  Lustre  vitreous,  inclining  to  resinous.  Brown... 
black.  Streak  greyish-white.  Analysis  by  Kemdt: — silica 
26*12,  alumina  10'34,  protoxide  of  iron  12'06,  yttria  17*43,  oxide 
of  lanthanium  7*57,  lime  6*82,  magnesia  2*84,  protoxide  of  man- 

Snese  1*62,  potash  1*21,  soda  0*84,  water  8*62.  Is  found  at 
>den  near  Marienbeig. 

BOLE. — In  nodules.  Fracture  conchoidal.  Translucent  on 
the  edj^'cs... opaque.  Brown  ol'  various  shades.  Stitak  re- 
sinous. Sectile.  H  =  ii)...2'5.  o  =  1  6... 20.  Analyses  of 
bole  a  from  Siiacbuhl  by  Wackenroder,  h  from  Ettingshausen, 
c  from  the  Cape  of  Prudelles,  both  by  Fiowig,  d  from  Striegau 
by  Zeliner,  e  of  *  fettbol*  from  Halsbrucke  near  Freiberg,  O  = 
2 '249,  by  Karsten : — 


a         h         c         d  0 

Silica   41*26  48*00  41*06  42-00  46*40 

Alumina   21*08  24-04  26*08  20-12  s*oi 

lied  oxide  of  iron    .    .  12*08  10*06  8  09  8*63  23*60 

>ra:;uc2iia   1*39  0'43  0*60  201  — 

}jme   0-38  0*62  0M5  2'81  — 

Potash   013  —  —  0-60  — 

"Water   24-57  2103  24*02  2100  2f50 


Is  found  at  Sasebiihl  and  Ochsenbui^  near  Dransfeld,  Stein* 
berg  near  Miinden,  Habichtswald  near  Cassel,  Striegau  in 
Silma,  the  Kausaw  mountains  in  Bohemia,  the  Scheibenberg 
in  Saxony,  Cap  de  Prudelles  in  Auvergne,  Wildenstdn  near 
Budingen,  Ettingshausen  in  the  Yogelsgebirge,  the  Hebrides. 

BOWENITE. — (Dana.)  Tn  granular  masses.  Fracture 
uplintery.  Translucent.  lAistre  vitreous.  Brii^dit  apple-f^reen. 
Touirh.  H  =  6.  G  =  2*694..  .2'7B7.  Analysis  by  J^oweu  :  — 
Biliea  14  09,  magnesia  34*63,  lime  l  er.,  protoxide  of  iron  1*76, 
alumina  0'66,  water  13*42.  Ts  found  at  Sinithtield  in  Biiode 
Island  in  nodules  imbedded  in  granular  limestone. 
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CAPOKCIANITB.— In  curved  fibroe.  Greyish-rei  An** 
lysiB  by  Anderson: — silica  62*8,  aluminft  Si*7,  led  oxide  of  ixm 
0%  lime  11*8^  magnesia  0*4,  potash  1*1,  soda  0%  water  la*!. 

CHALILITE.— H  =  4*6.  a  =  S'ssa.  Analysis  by  Thoni* 
son:--8iliea  86*5S»  alumina  srso,  lime  10*88,  red  oxide  of  iron 
9*88,  soda  8*72,  water  18*66.  Is  found  at  Sandy  Brae  in  Antrim. 

CliUTALITE  appears  to  be  pseudomorphous  after  some 
crystal  belonging  to  the  oblique  system.  Fibrous.  Opaque... 
translucent  on  the  edges.  Lustre  vitreous.  Flesh-red.  Bridle. 
H  =  3'6.  G  =  2*166.  Analysis  by  Thomxm  : — silica  51*27, 
alumina  23-50,  red  oxide  of  iron  7*31,  soda  magnesia  V2\ 

water  lO'Sd.  Is  found  in  amygdaloid  near  Dumbarton  in  8cot- 
iand. 

COLLYlilTE.  —  Fracture  earthy,  even,  flat  conchoidal. 
Dull.  Streak  shining.  0])aque.  ^VTiite,  reddish,  greenish. 
H  =  1*0... 2*0.  G  =  806. ..2  11.  Unctuous  to  the  touch.  In- 
fusible before  the  blowpipe.  Analysis  of  collyrite  from  Weis- 
senfels  by  Kersten : — silica  23*3,  alumina  42*8,  water  84*7.  Is 
found  in  reniform  masses  at  Weiasenfels,  Schemnitz,  Laubach, 
and  in  the  Pyrenees. 

DEBMATINE.— Amorphous.  Practure  conchoidal.  Team- 
lucent  on  the  edges.  ^  Lustre  resinous,  feeble.  Dark  green, 
brown.   Streak  yellowish-white,  shining.   Brittle,   v  a  rs. 

G  =  2*136.  Unctuous  to  the  touch.  Analysis  by  Ficinus  : — 
silica  35-80,  magnesia  23  70,  protoxide  of  iron  ii  aa,  oxide 
of  ]iian<;;iiicj>e  2*26,  alumina  0'12,  8i)da  0"50,  water  and  carbon ic 
acid  i:^  20.  Is  found  in  stala<*titic  and  reniibrm  masses  with 
serpentine  and  calcite  at  Waidheim  in  Saxony. 

DESMIISF:.— Nose.  Tour  des  Wmos,  t.  25,  p.  318,  Small 
silky  tufts  accompanying  iSpinellane  in  the  lavas  of  the  extinct 
volcanoes  of  the  Jihiiie. 

CHLOBASTBOLITE.— Lustre  pearly.  Light  blueish-green. 
H  =  6*5 ...  6.  G  B  8*180.  Fttsible  before  the  blowpipe.  Soluble 
in  hjrdrochlorie  acid.  Analysis  b^  Whitney: — ailica  arse, 
alumma  26*48,  red  oxide  of  mn  with  a  little  protoidde  8*48, 
lime  18-90,  soda  8*70,  potash  0*40,  water  7*88.  Is  found  in 
rounded  pebbles,  consisting  of  diverging  fibres,  on  the  shores  of 
Isle  Boyale  in  I^e  Superior. 

CILLOEOPH^TE.— (Maccuiioch.)    \erj  soft,  and  dull 
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green  when  first  broken  from  the  roclc,  but  hardt  n.s  afterwards 
and  becomes  bhiek.  g  =  2  02.  Infusible.  Is  decomposed  by 
hydrochloric  acid.  Contains  silica,  iron  and  a  little  alumina. 
Is  found  imbedded  in  the  amygdaloidal  rock  of  the  cliff  of 
Scuirmore  in  the  island  of  Rum,  and  in  Fife.  The  chloroph»ite 
of  Forchammer  is  probably  a  difi'ereut  substauce. 

CHONIKETTE.  —  Fracture  uneven,  and  imperfect  con- 
ehoidd.  Tninslucent. ..trauslucent  on  the  edges.  Dull  or 
^llghtly  glimmering.  White,  yellowish-white,  greyish-white, 
Sectile.  n  =  3*0.  o  =:  s  ni.  Before  the  blowpipe  melts 
easilv  with  ebullition  into  a  greyish  glass.  "With  borax  fuses 
slowly  into  a  globule  coloured  by  iron.  Is  completely  decom- 
posea  by  concentrated  hydrochloric  acid.  Analysis  by  v.  Ko- 
bell: — silica  35*09,  alumina  17*12,  magnesia  22*60,  lime  12*60, 
protoxide  of  iron  1*46,  water  9'00«  la  foond  with  pyrosklerite 
near  Porto  Ferrajo  in  Elba. 

CIMOLITE.— Earthy,  alaty.  White,  grey.  o  =  2-277. 
Analysis  by  Khretschatitzki : — silica  63*53,  alumina  23*70,  water 
18*^.   la  found  in  Bussia  and  in  the  island  of  Argentiera. 

DIPHANITE. — In  hexa^i^onal  prisms  having  a  very  per- 
fect cleavage  perpendicular  to  the  axia  of  the  prism.  Trans- 
parent... tranuucent.  Lustre  vitreous.  Blucish  when  viewed 
in  a  direction  parallel  to  the  cleavage,  white  in  a  direction  per- 
pendicular to  the  cleavage,  n  ^  6.  o  ss  S'OS.  Analysia  hr 
V.  Jewreinoff: — silica  34  02,  alumina  48*88,  lime  I8*li,  protoxiife 
of  iron  S'os,  protoxide  of  manganese  1*06,  water  6*84.  Is  found 
with  phenakite  and  chxysoberyl  in  the  emerald  mines  of  the 
Ural. 

E:srERYLlTE.— (Smith.  Silliman's  Joum.  1849.  7.  2S5.) 
Cleavage  in  one  direction  very  perfect.  White... grey,  with  a 
tinge  of  lilac.  Brittle  and  inelastic,  n  =  8*6*  o  =  2*996. 
In  the  matrass  yields  water  and  traces  of  fluorine.  Before  the 
blowpipe  exfoliates,  emits  a  stronff  light  and  fuses  on  the  edges 
of  thin  iaminiB.  Dissolves  in  borax  forming  a  clear  glass. 
£ieaTes  a  skeleton  of  silica  in  salt  of  phosphorus.  Is  not  acted 
iipon  by  acids.  Analysis  of  emerylite  itom  Aston  by  Crawe : — 
suica  8S*8l,  alumina  46*24,  lime  10*66,  magnesia  0*30,  potash  and 
•oda  S*a8y  water  S'Sr.  Is  found  in  brilliant  micaceous  scsles 
aawKsiated  with  the  emery  from  Asia  Minor,  and  with  corundum 
«t  Aston,  Chester  County,  Pennsylvania. 
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EUPHYLLITB.  —  (B.  SIDiman.  Billimsii'B  Jour.  1849.  8. 
881.)  In  sdx-flided  prisniB  baring  a  perfect  deavage  pnU 
to  the  base.  Lustre  pearly,  white.. .pale  green.  LuuDtt 
brittle,  inelastic,  h  =r  8*0.  o  =  S'oes.  Cfaeniiail  charaeUft 
nearly  the  same  as  those  of  emerylite.  Analysis  bj  I.  J. 
Crooke: — silica  39  04.,  aliiimna  6138,  limo  318,  magaesia  i  c», 
soda  o  &r,  water  4  o9. 

FULLEB'S  EASTH.— Fracture  uneyen,  earthy.  j^ue. 
Dull.  Gkeen,  inclining  to  white,  yellow,  brown.  Streak 
shining.  Sectile.  e  =  1*7.. .8*4.  hx  water  falls  into  powder. 
Analysis  of  fuller's  ei»th  from  Beigate  by  Klaproth; — ailiea 

63*oo,  alumina  lO'OO,  oxide  of  iron  9*75,  maiinQesia  1*25,  lime 
O'oO,  cblorido  of  sodium  010,  water  2i  oo,  Is  louud  massive  at 
l^ut field  uear  Jieigate  in  Surrey,  near  Maidstone,  Wobum,  near 
Aix  la  Chapelle,  in  Saxouy,  Bohemia^  Moravia^  Silesia,  Stiria. 

OLOTTALITE.  —  Cubic.  Translucent.  Lustre  nixeoiia. 
White.  Brittle.  H  =  8*5.  o  «  3*181.  Analysis  by  Thom- 
son:— silica  37*01,  alumina  16*31,  r^  oxide  of  iron  0'60,  lime 
23'93,  water  21*25.  Is  supposed  to  have  been  found  at  Port 
Glasgow  in  Scotland. 

GliEl^N  EABTH.  —  In  small  masses  in  the  cavities  of 
amygdaloidal  rocks;  pseudomorphous  after  augite.  FnictuTr 
earthy.  Giimmering...dull.  Groen  of  various  shades.  Streak 
the  same,  shining.  Opaque.  Slightly  sectile.  Soft.. .friable. 
0  =  8'79...8*S3.  Analysis  of  green  earth  from  PoEsa  in  the 
ehape  of  ausite  by  Bunmelsber^ : — silica  46*67,  alumina  ims, 
protoxide  of  iron  84*88)  magnesia  0*88,  lime  i*60,  potash  e*ri» 
water  8*88.  Is  found  at  Monte  Baldo  near  Terona,  Obentein 
Bohemia,  the  Faroe  islands,  Fassathal  in  the  l^^l  in  the  shape 
of  augite. 

GEENGESITE.  —  In  hemispherical  masses  having  a 
diated  structure.  Dark  green.  Streak  greyish-green.  H  =  ra. 
0  =  3*1.   Analysis  by  Hisinger: — silica  87*01,  alumina  14*81, 
oxide  of  manganese  8'IS,  protoxide  of  iron  25*63,  magneaia  14*81« 
water  18*68.  Is  found  in  the  Orengesbeig  in  I)alecarlia. 

GYMNITE.  —  Translucent  on  the  edges.  Lustre  lenK 
ous.  Yellow.  Not  so  bard  as  felsjmr.  o  =  3*818.  Analpos 
by  Thomson : — silica  40*18,  magnesia  86*00,  alumina  I'lei,  J^na 
0-80,  water  31*80.   Is  found  on  the  Bare  Hffls  near  Bahjaaoge. 
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HALLOTSITE.  —  Pmcturo  conchoidal . . .  earthy.  Translu- 
cent on  the  edges.  ..opaque.  Liiatre  wax  j ...  earthy .  White, 
blue,  G^reeu,  vellow.  u  =  1*6... 2-5.  G  =  l -92... 2"  12.  Inius- 
ible  before  the  blowpipe.  Gelatinizes  with  Kulphurie  acid.  Ana- 
lyses of  hallovsite  a  from  Anirleure,  h  iVoin  lloiissolia  near 
Bayonne.  both  by  Berthier,  c  from  Guateque  in  Xew  Grenada 
by  Boussmgault,  d  from  Le  Youth,  r  from  Thiviere:^,  both  by 
X)u£reuoj,/lrom  Miecbowitz  in  Upper  t:>ilei*m  by  Oswald : — 

a       h      e       d       e  f 

SOica   41'01  1G7  400  40-00  KVIO  40-26 

Alumina   3906  36*9  402  33*66  32-45  35  00 

Magrieyia       ....  —  —  —  —  1*70  026 

AVater   16  00  16  0  14  8  24  83  22*30  24*26 

Is  found  in  reniform  masses  at  Angletire  near  liege,  Miecho- 
-witz  near  TaniOwits  in  Silesia,  France,  New  Grexiada. 

HISINGERITE.  —  Fracture  concboidal . . . uneven,  eartliy. 
Opaque.  Lustre  resinous,  inclining  to  adamantine.  Blaek. 
Streak  yellowish-browu.  Brittle.  H  =  ."vo.  o  ~  2'7Lh..3  0o. 
In  the  matrass  yields  water.  Before  the  blf»\v])ipc  im-lis  into  a 
grey,  mnj^netie  bead.  Imparts  the  eolour  ol'  iron  to  borax. 
Partially  ^^uiublein  hydnn  liKn  n-  aeid.  leavinti:  n^fsidue  of  silica. 
Analyses  of  hismgerite  a  Irum  Ividdarliytta,  h  from  Bodeumais, 
bnili  hy  Tlisinger,  c  from  Bodenmais  (thrauijtcj  ]>y  v.  Kobell, 
d  ti  iiii  J\id(!;trhytta,  e  from  (^illiiv^p,  hotb  by  Hammelsberg, 
^  irom  Unjerivi,  a  =  2*791,  by  JbLermaim: — 

a       h        e       d       e  f 

Silica  30  30     3178     31*28     33  07     32-18     2y  51 

Bed  ox.  iron    .    .    •  1  ^..^  ^.^^  ^..^  34  78  3o'io  10-74 

Protox.  iron     •     .    ./  '  17'69  8*63  37  49 

Lime  —  —  —  2'50  o'SO  — 

Magnesia    ....     —  ■ —  — •  O'io  4*22  7*78 

Water                             20*70  20*00  19*12  11*64  19*39  1300 

Is  found  in  reniform  masses  at  Bodenmaia  in  Bavaria,  Bid- 

darhytta,  Orijerfvi,  and  in  the  iron  mine  of  GiUinge  in 

Sweden. 


HTJEONITE.  —  In  globular  masses.  Imperfectly  dear* 
able,  gnmular.  Translurt  nt  on  the  edges.  Lustre  waxy,  on 
tbe  cleayages  pearly.  Light  yellowish-green.  Streak  greyish* 
white.  H  ss  3*25.  G  =  d'8686.  Analysis  by  Thomson : — 
flilica  46'80,  alumina  Sd'OS,  protoxide  of  iron  4*32,  lime  8*04, 
magnesia  i'7S,  water  4*ie.  Ij  found  in  blocks  near  Lake  Huron 
in  North  America. 
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HXDEOPHITE  -iWture  uneven  OreeiL   h  = 

3*5.  G  =  9*6 '  Infusible  before  the  blowpipe.  Amlyw  bj 
Syanberg : — silica  86*19,  protoxide  of  iron  8S*78t  magnema  si'oe, 
alumina  2-89»  yanadic  acid  0*11,  water  16*08.  Jm  finuid  maaarre 
at  Tabeif;  in  Sweden, 

KIEWANITE.  —  Fibrous.     Opaque.     Dark  oHye-greeD. 

H  =  2.  o  =  2  i^ii.  AiiiiU  sis  Dv  Thomson: — silica  40'«), 
alumina  li  ii,  protoxide  of  iron  iii  Ol,  lime  19*78,  water  4'.35.  l» 
found  in  cavities  in  a  basaltic  rock  on  the  north-eaat  coa^t  of 
Ireland. 

KEEOLTTE.  —  Fracture  flnt  conchoidal.  Translucent... 
translucent  on  tlieedge!^  T.ustn  rr  inouSj  feeble. ..dull.  White 
passing  into  grey,  yellow,  green.  Streak  white,  shining.  Brittle. 
Unctuous  to  the  touch.  Does  not  adhere  to  the  tongue,  ii  = 
2*0... 3*0.  o  =  2*33... 2*41.  Analyses  of  kerolite  a  from.  Z6b- 
litz  by  Melling,  b  hj  Delesae,  e  from  Silesia  by  Xuhn: — 

a  h  e 

Silica   47*13  63*6  46  90 

Alumina   2*67  0*d  — 

Magnesia   8613  —  31*26 

Lime     ......  —  28*6  — 

Protoxide  of  iron     .    .  2  92  —  — 

Water   ii*60  16*4  aiaa 

Is  found  in  reniform  maasea  in  eerpentine  at  Koaemfitc  and 

Frankenstein  in  Silesia,  Zoblitz  and  Hartmaunsdorf  in  Saxony. 

T.EDEEERTTE  and  ACADIOLTTE  are  supposed  to  be 
chabasie.  Ledererite  is  found  at  Cape  Blomidon  in  Xova 
Scotia,  m  bright,  transparent,  six-sided  prisms,  having  the  ter- 
minal edges  truncated.  Acadiolite  is  yellow,  in  other  respects 
resembles  chabasie.  Analyses  a  of  ledererite  by  Hajee»  6  of 
acadiolite  by  Thomson: — 

a  h 

Silica   40-47  69*4 

Alumina    si-48  lt*4 

Bed  oxide  of  iron  0*14  fi'4 

Lime   11*48  iro 

Soda  3-94  — 

Water     .   8*58  21*6 

riiUis^liuric  acid  3*48         '  — 

TiTEBNEEITE. — In  six-sided  prisms.  Lustre  fal  \  y.  Green* 
ish-grey.   a  ss  a*6.    o  =  2*814.   Intumesces  but  doea  not  fuse 
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before  the  blowpipe.  Analystg  by  Marignac: — silica  l.l*06, 
iduiiiiiia  36  ol,  protoxide  of  iron  I  TS,  magnesia  l*4o,  potash  9*90, 
soda  0*92,  water  and  carbonic  acid  4*49.  Is  found  in  porphyry 
in  the  Fadsathal. 

LINDSEYITR. —  a  =  2-796. ..2-83.  In  the  matrass  yields 
water.  Melts  with  diiHculty  on  the  edges  before  the  blowpipe. 
Jm  not  completely  decomposed  by  strong  adds.  Analyses  oy 
Xomonen  and  Hermann : — 

Silica  47'60  48*38 

Alumina   35-29  27*55 

Eed  oxide  of  iron    ....  —  6*98 

Protoxide  of  iron      ....  7  03  8*00 

Magnesia   3"5ti  8*85 

Potash   —  8*00 

Soda       ,     ,   —  2*53 

"Water   6-66  7*oo 

Is  snnposed  to  be  pseudomorphous  after  anorthite  or  lepoUte. 
Is  {bund  in  the  copper  mine  of  OrijerfVi  in  Finland. 

LITliOMARGE.  —  Practure  conchoida).  Opaque.  Dull. 
Blue  passing  into  red  and  grey.  Streak  sliming.  Scctile.  Ad- 
heres to  the  tongue,  h  =  2-5.  G  =  2-496.  lufu^sible  betrtre 
the  blowpipe.  Imparts  tlie  eolour  of  iron  to  glass  of  borax. 
Analysis  bv  Scluiler : — silica  ir66,  alumina  22*Ro.  red  oxide  of 
iron  12  98,  lime  3'Oi,  magnesia  2  o5,  oxide  of  manganese  168, 
potash  0*93,  water  14*20.  Is  ibimd  in  beds  at  Planitz  near 
Zwickau  in  Saxony. 

MAI/THACITE. — Massiye.  Fracture  uneven.. .conchoi* 
daL  Lustre  resinous,  feeble.  Wbite,  inclining  to  yettow. 
Translucent.  Sectile.  0  =  i*85*..8'0.  TJnetnous  to  the  touch. 
Analysis  by  HeiBsner: —silica  so*8,  alumina  10%  Ume  0*8, 

oxide  of  iron  8*1,  water  35*8.  Is  found  at  Steindorfel  in  Upper 
Xiusatia  amongst  blocks  of  decomposed  basalt ;  and  in  cleftts  iu 
^[reenstone  near  Litlcn  m  Bohemia. 

IVfESOLE,  BEEYICITE,  HAEEINOTONITE,  ANTRI- 
MOLITE^  LEHUNTITE  are  probably  varieties  either  of 
Bcolezite  or  mesotype.  Mesole. — fibrous.  Translucent.  Pearly. 
White,  yellowish,  greyish.  H  =  3*5.  e  as  8*86. ..8*4.  Silica 
42*60,  alumina  88*00,  lime  11*48,  soda  6*88,  water  12*70.  Ber- 
zelius.  Before  the  blowpipe  melts  easiljr  and  quietly  into  a 
whitish  glass.  Is  found  in  the  F^uroe  islands,  AnnaUef  in 
Sehonen,  Bombay.  Breridte. — ^In  prisma  and  white  deavaUe 
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masses.  S3ica  48*8S,  alumina  98*39,  soda  10*89,  lime  e*88,  mag- 
nesia 0*21,  water  9*63.  Sonden.  Is  found  near  Brevig  in  Nop* 
way.     ILirnugtonite. — Massive,  earthy.     Oj)a(]ue.  AVhite, 

H  =  5*25.  O  =  :i  ji7.  JSilicu  M  alinnilia  28-4S,  Vimv  10*6S, 
soda  5-50,  water  with  a  trace  of  hvilrocliloric  acid  lo  -js.  Tliom- 

* 

son.  lii  found  in  the  north  of  Trelaiid.  Antrini<ilito. —  Fibr<,u>j. 
Opaque.  AVhile.  u  —  3  76.  o  =  2*096.  Sihc-a  i3  17,  alumina 
80*26,  liuie  7  50,  potanli  4*10,  protoxide  of  iron  o  io,  chlorine  o  io, 
water  lo  32.  Thomson.  In  cavitios  of  amvsrdaloid  on  the  north 
coast  of  Antrim  Lehuntite. —  Scaly.  Translucent  on  the  pdijea. 
Fh'sh-red.  ii  =  3*75.  a  =  1*963.  Silica  47*33,  alumina  24^*»\ 
soda  13*20,  lime  i  o2,  water  13'00.  E.  D.  Thomson.  Is  found  m 
amygdaloid  near  Glenarm  in  Ireland.  Analyses  a  of  hypostil- 
bito  irom  the  Faroe  islands,  globular,  fibrous  or  compact,  white, 
o  =  2*14,  does  not  scrat<;h  glass,  intumesces  slightly  before  the 
blowpipe,  and  melts  with  difficulty,  soluble  in  acids  without 
gelatinizing,  by  Beudant ;  b  of  sphaBrostilbite  from  the  Faroe 
islands,  globular,  fibrous,  lustre  pearly,  harder  than  ealcite, 
G  =  2*81,  melts  with  intumescence,  soluble  in  acids,  forming  a 
jelly,  by  Beudant;  e  of  the  red  seolite  from  .Sdelforsa,  by 
JEtetziuB ;  d  of  prehnite-like  stilbite  from  the  Faroe  islands,  by 
Betzius,  e  of  a  red  seolite  from  Mora  Stenar  by  Sjogren,  who 
supposes  this  mineral,  red  zeolite,  mehlzeolith,  ssdelfondte,  to 
be  kumontite  more  or  less  impure : — 


a 

5 

e 

d 

55*91 

60*28 

66*76 

61*81 

Alumina  .    .  • 

.  18-8fl 

18*61 

16-48 

17-78 

18*08 

Bed  ox.  iron 

• 

4-18 

9-88 

8*08 

8-18 

4-80 

19-68 

Soda    .    .    .  . 

0*88  1fg,M 

a  0-49 

9-68 

Water     .   .  . 

.  18-70 

17-84 

11-07 

18-88 

14-08 

MONBASITE. — CleaTage  in  two  directions,  making  witii 
each  other  an  angle  of  60%  one  distinct,  the  other  indiBtinct 

Translucent.  Lustre,  on  the  planes  of  distinct  clearage  ritre- 
ous  J   on  the  fracture  dull.     Honey-yellow.     Streak  wli ite. 

H  =  C"0...0*5.  G  =z  a  2ii73.  Aualvsia  by  A.  Eruiuanu  :  —  silica 
66*17,  magnesia  31'53,  protoxide  of  iron  8*66,  water  4  o4.  Is 
foiuid  in  the  parish  of  Bergen  in  i!^orway. 

MOXEOLTTE.— (B.  Silllman.  SiUiman's  Joum.  1849.  8. 
3S5.)  In  cleavage  and  iorm  resembles  sillimanite.  Green... 
greenish -grey,  u  =  7*26  on  an  angle,  o  on  cleavagi^  face. 
G  =  3046... 3*096.  In  the  matrass  yieltls  water.  £ifu&il^ 
before  the  blowpipe.   Analyses  by  B.  bUinnan : — 

Silica  «    40*89       40*88  40*88 
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Aliinn'na   50  01        66*73  66*C9 

Mji-iif  dia  0*28  0*28  0  28 

Wat«r  3*09         1*84  279 

Tb  foDnd  at  Monroe,  Orange  County,  New  York. 

MOSAXDEITE. — Cleavage  in  one  direction  distinct,  traces 
in  several  other  directions.  In  thin  fragments  translucent. 
Lnstre  resinous,  on  the  plane  of  distinct  cleavage,  inclining  to 
vitreous.  Dark  reddish-brown;  by  tranamitted  light  bright 
zed.  Btreak  greyiBb-brown.  H  =  4.  ft  =  2  93.  In  the 
matnas  yields  much  water.  Becomes  brownish-yellow  by  igni- 
tion. Before  the  blowpipe  melts  easily  with  ebullition  into  a 
brownish-ereen,  dull  bead.  Easily  soluble  in  bonuc,  forming  a 
Tiolet  bead  which  becomes  yellow,  or  nearly  colourlessi  in  the 
inner  flame.  With  soda  yields  the  reaction  of  manganese.  Is 
completely  decomposed  by  hydrochloric  acid.  Contains  silica, 
titanic  add,  oxides  of  cerium,  lanthaninm,  manganese,  lime, 
magnesia,  potash,  water.  In  tabular  and  prismatic  crystals, 
and  massive.  Is  found  in  syenite  on  Lamansakaret,  a  small 
iflland  not  far  from  Bre?ig  in  Norway. 

MOUXTATX  SOAP.  —  Massive.  Fmctiiro  conchoidal, 
earthy.  Opa<iue.  Black,  dull.  Streak  sliming,  ii  =  ro. ..2'0. 
Analysis  bv  Bucholz : — silica  44  0,  alumina  26*6,  red  oxide  of 
iron  8  0,  lime  Co,  water  20*5.  Is  found  at  01kuc£  in  Poland, 
JMin  in  Bohemia^  the  ialand  of  Skye. 

MOUNTAIN  WOOD.^Opaque.  Lnstre  silky,  inclining 
to  waxy.  Wood-brown.  Streak  the  same,  shining.  In  thin 
aplinteia  elastic.  Adheres  to  the  tongue,  h  =  S'S.  e  «  i*6. 
Analysis  of  mountain  wood  from  Stersing  by  Thaulow : — silica 
65'5l,  alumina  0*04^  red  oxide  of  iron  19'56,  magnesia  14*41, 
lime  012,  water  10*36.  Is  found  in  flbrous  masses  closely  re- 
gcrnblinj;  rotten  wood,  at  Sterziii^'  in  the  Tyrol,  and  in  a 
bed  ol*  iron  ore  on  the  iiuchenberg  near  Elbingorode  in  the 

NEUBOLITE. — Fibrous.  Fracture  uneven.  Opaque.. • 
translucent  on  the  edges.  GhreeniBb-yellow.  n  =  4  25.  o  as 
9*476.  Analjrsis  by  Thomson silica  73*oo,  alumina  17*36,  lime 
8*26,  magnesia  i  '60,  protoxide  of  iron  0*40,  water  4*so.  Is  found 
at  Stamstead  in  Lower  Canada. 

NONTBONTTE.— Eradwenneren.  Opaque.  Dull  Lnstre 
of  the  streak  resinous.  Straw-yeUow,  yellowish-white,  greenisL 
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ITiiehioiifl  to  the  touch.  Terj  soft,  e  ss  S'Oe.  Be^re  tbe 
blowpipe  becomes  red.     Is  decomposed  by  hot  hydrochloric 

acid,  forming  a  jelly  of  silica.  Analysis  by  DufrL-noy  : — silica 
4fj*68,  alumina  3  96,  red  oxide  of  iron  30*19,  magnesia  2*37,  water 
23*00.  Is  found  in  small  reuifonn  masses  iu  a  bod  of  uianga- 
nese  ore  near  Saint-PardouXy  Yillefnmchey  and  Montmort  in 
France. 

OCHE.AK. — Fracture  conch oidal.  Lustre  vitreous,  inclining 
to  resinous.  Yellow.  Streak  pale  yellow.  Slightly  brittle. 
G  =  2*483.  "Before  the  blowpipe  im]^nrt8  a  green  colour  to  the 
flame.  Decom])osed  by  hydrochloric  nc!<l.  forming  a  jelly  of 
silica.  Analysis  by  Kersten: — silica  313,  alumiua  43*0,  red 
oxide  of  iron  1*2,  water  81*0,  boracic  acid  a  trace.  Is  found  at 
Orawitza  in  the  Banat. 


ei**  10', 


FIG.  644. 


OKENITE.— Priffuatic.    a  lOO,  m  110. 
I'&s  67^40".  Translucent.  Lustre  pearlj. 
Ye11owiBh*white,  hlueish-white  h  ss  4*6 . 
6*0.    o  =  8*88... 8*86.    In  the  matrass 
yields  water.   Before  the  blowpipe  melts 
with  intumescence  into  an  enamel.  With 
borax  forms  a  colourless  ^lass.    Is  easily  ** 
decomposed  by  hydrochloric  ackl,  forming 
a  jL'lly  of  silica,    casi^ii^  sUica  57*2 1,  lime 
26  03,  water  1073.    Analyses  of  okenite 

  ____ 

a  from  Disco  l>v  v.  Kobell,  b  from  the  Faroe  islands  by  Conneiy 
c  from  Iceland  by  Wiirth ; — 


Alumina  .  .  . 
Eed  oxide  of  iron 
Oxide  of  mangan. 
Potash  .  .  , 
Soda  .... 
Water     .    .  . 


a 

b 

e 

66*64 

67*68 

64*88 

86*68 

86*88 

86*16 

0*66 

0*88 
0-88 

0*46 

0-88 
0*44 

1*09 

17*00 

14*71 

17*94 

and 

massive,  in 

amygdah.ndal 

rock  in  the  island  of  Disco,  at  Xupaursak  in  Greenland,  in  lihe 
Faroe  islands,  in  Iceland. 


OSMELIT.E. — ^Analysis  of  osmelite  from  Niederkirchen 
Biegel : — silica  66'88|  alumina  18*86,  lime  10*48,  red  oxide  of  ittm 
1*16,  water  i6*io. 


PHOL£BITE.-*Soal7,  fit»niU8.   Tranalttcent  on  the  edges. 
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Xiiwirre  pearlj.  White,  grejrisli,  greemsb.  Friable.  Adheres 
to  the  toncrue.    a  =  2*36. ..2*67.    h^k^  +  4H.   Analyses  by 

GuiiieiBin : — 


Is  found  at  Proiberp^,  Elirtuirit^dersdorf  and  Zwickau  in 
Saxony,  in  the  mines  of  I'iiis  and  liives  de  Giers  in  the  depart- 
ment of  Allier  in  I'rance. 

PIIvK()pnYLL. — Dark  ^jrreen.  h  =  2*6.  G  =  273.  Ana- 
lysis by  Svanberg : — silica  49*80,  magnesia  30*10,  protoxide  of 
iron  6*86,  lime  0'78|  alumina  water  e'd8.  Is  found  at  Sabla 
in  Sweden. 

PIMELITE. — Fracture  flat  conchoidaL  Translucent.. .trana- 
lueent  on  the  edges*  Lustre  waxy.  Apple-green.  Streak 
greenish-white.  H  =  2*«,  o  ==  1*468... 2'289.  Infusible.  With 
soda  in  the  inner  flame  yields  nickel.  Analysis  by  Schmidt:— 
ailica  64*63,  oxide  of  nickel  82*66^  magnesia  6*80,  lime  O'le,  pro* 
toxide  of  iron  I'ls,  alumina  0*80,  water  6*28.  Is  found  massiTO 
and  investing  other  minerals  at  Thomnitz,  Koaemuts  and  Glas- 
endorf  near  I^rankenstein  in  Silesia. 

PINGUITE. — Massive.  Practure  conchoidal,  uneven,  splin- 
tery. Lustre  resinous,  feeble.  Siskin-green,  oil-green.  Streak 
the  same,  paler,  shinine^.  Sectile.  Unctuous.  H  =  10.  o  = 
2*315.  In  the  matra.ss  yields  water.  With  borax  forms  a  glass 
coloured  by  iron.  Is  decomp*  il  by  hydrochloric  acid,  leavmg 
silica  in  powder.  Analysis  hv  Kersten : — silica  36*00,  alumina 
180,  red  oxide  of  iron  29  o0,  protoxide  of  iron  6*10,  oxide  ot"  inan- 
i:];-anese  0*15,  nia<]^uesia  0"4r>,  wat<^r  25" lo.  Is  found  in  veins  of 
barytes  in  gneiss  at  Wolkensteiu  in  Saxony,  in  a  bed  of  red 
oxide  of  iron  at  Eothehutte  not  far  from  Elbingerode  in  the 
Han,  in  basalt  at  the  Pflasterkaute,  near  Suhl  in  Thuringia. 


FINITE,  GIESECKITE,  OOSITB,  KILLINTTB,  PAH- 
lilTNITB,  BONSDOEPFITB,  ESMABKITB.  ASPASIO- 
MTB,  PTBAEOILLITE,  CHLOEOPHTLLITB,  GIGAN- 
TOLITE,  PBASEOLITB,  IBBBITB,  WEISSITE.— These 


substances  are  supposed  to  he  cordierite  more  or  less  changed. 
Fmite  shows  the  faces  a,  5,  c,  m,  r,  9  of  cordierite.    Paces  of 

union  parallel  to  c.    Fracture  uneven... splintery.  Faintly 

translucent  on  the  edges. . .opaque.  Lustre  vitreous,  feeble. 
Grey,  brown,  green.  Streak  white.  Seetile.  n  =  20... 2o. 
Q  =  li  7tt...2-83.    Fusible  before  the  blowpipe.    Occui:i  uu- 


SiHca  . 

Alumina 

Water 


40*76 
48*89 
16*86 


48*28 
42*07 
16*00 


41*66 
48*86 
16*00 
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bedded  in  gianite,  poq^hyrv,  gneiss  and  mica  slate.  Is  found 
in  several  places  in  Auvcrgne,  near  El binjT^e rode  and  Stolher^  in 
the  Harz,  at  Schneeberg  and  Penig  in  Saxonr,  near  l<a?tatit  in 
Baden,  Iglau  in  Moravia,  Arendal  in  Norway,  Haddanj  in  Con- 
iiecti<Hit,  iSt.  Miebaer^  Monnt  in  Cornwall,  in  Aberdeen -hire. 
Tlu  v:inctj  called  gie^eekite  is  found  at  Aknlliarasiarsuk  in 
Gi< ,  nland.  Oosite,  from  the  valley  of  Oos  in  Baden,  rer*enibles 
pinite.  Killinite. — Fractnre  nneven.  Faintly  translucent. 
Lustre  ritreous,  inclining  to  pearly.  Greenish-grey,  passing 
into  yellow.  Streak  yellowish-whit^.  Sectile.  h  =  ro.  g  = 
2  65.  Fusible  before  the  blowpipe.  Is  fouad  in  gnmite  veias  at 
Killiney  near  Bablin. 


iVnalyses  of  pinite  a  Irom  Penig,  h  from  Aue  near  Scbnec- 
berg,  c  from  St.  Pardonx,  all  by  iiammelsberg,  J  from  St.  Par- 
douX|  e  horn  Saxony,  /irom  Mont  Breven,  all  bj  Marignac 


a 

h 

e 

d 

e 

/ 

.  47*00 

46-88 

48*9S 

47*60 

46*10 

44*70 

Almnina    .   •  • 

.  S8-86 

97*66 

88-89 

81*80 

89*46 

81*64 

Bed  ox«  iron  • 

• 

8*49 

8*99 

4*87 

r67 

Protox.  iron    .  . 

7-08 

7*84 

.  0-79 

0-49 

0-51 

0*92 

Protox.  mangan.  . 

Oil 

Magnesia  . 

218 

1*02 

1'30 

9*96 

rs6 

Potash  .... 

.  10-74 

6-52 

9  14 

905 

900 

7  S» 

1*07 

0-40 

1-78 

0-46 

Water   .    •    .  . 

3*83 

780 

4*27 

6  03 

6  45 

6-d9 

Analyses  of  pinite  y  from  Auvergne  by  C.  Omelin,  k  from 

Neustadt  in  Saxony  by  Ficinns,  i  from  Penig  by  Sec^tt,  k  fr  >'ji 
Greenland  (gieseckite)  by  riiili,  of  kiilinito  I  by  Lciiuui,  <» 


by  Biy  til : — 

f  h        i       k       I  m 

Silica                              66*96  64*6  48*00  48*0  49*08  47^ 

Alumina                        96*48  98*6  98*00  82*6  80*60  81*01 

Bed  or.  iron     ,    .    .     6*61  —  —      4*0  —  — 

Protox.  iron      ...     —  7*8  9*66     —  9*97  9*88 

Or.  mangan.     •    •    -1  l'«  —     —  —  1*86 

Magnesia     •    .    .    ./  0*8  —      1*6  Voe  0*46 

Potash                             7*89  11*9  11*86      6*6  6*79  6*06 

Soda  0*89  C*  0-76     —  0-68  0*79 

Water                         1*41  1*9  8*00    6*6  io*oo  lo-oo 


Fahlunite. — Fracture  splinteiTy  uneven,  eonchoidaL  Opaque 
...translucent  on  the  edges.  Litistre  Titareous,  waxy.  u^racB, 
black,  brown.  Streak  white.  H  =  2*6... 8*0.  o  =  9*62.. .8*71. 
Melts  on  the  edges  before  the  blowpipe.   Is  found  i&  im> 
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bedded  crystals  having  ruuuJtd  edges,  aud  niatjaive,  at 
lahlim  in  Sweden  in  chlorite  slate.  Bousdorffite. — Cleavage 
parallel  to  the  faces  e  of  cordierite.  Fracture  couL-iioidaL  In 
thin  leaves  translucent.  Lustre  vcnxy.  Greenish-brown... 
olive-greeii .  h  =  3*5.  Infusible  Ix  lore  tlie  blowpipe.  Is 
found  in  six-^idcd  prisms  witli  cordierite  in  f^ranite  near  Abo  in 
I'lnhind,  Esmarkite. — Cleavage  parallel  to  the  faces  c  of  cor- 
dierite. Fracture  uneven,  Hplintery.  Tran.slucent  on  the  edges. 
Lustre  pearly  on  the  cleavage,  on  the  surfaces  of  fracture  vitre- 
ous, inclining  to  resinous.  Green.  H  =  3'6.  e  =  2'709. 
Jusible  with  difficulty  on  the  edges  before  the  blowpipe.  In 
imbedded  crystals  haying  rounded  edges,  an  uneven  surmce  and 
imperfect  terminations.  Is  found  with  chlohte  imbedded  in 
quartz  near  Brevig  in  Norway.  Aspasiolite  occurs  in  ciysteia 
haying  the  form  of  cordierite.  Green  of  yarions  shades,  some- 
times inclining  to  brown.  H  8'0.  e  b  2'764.  Infusible 
before  the  blowpipe.  Is  decomposed  bjr  boiling  hydrochloric 
acid.  Is  found  in  gneiss  in  the  neighbourhood  of  iKxagerd  m 
Korway  containing  portions  of  colourless  or  pale  yiolet  cordie- 
rite. Fyrargillite.— Eracture  uneyen.  Translucent  on  the 
edges . . .  opaque.  Lustre  resinous,  feeble.  Greyish-blue,  brown, 
red.  H  =  3*6.  o  =  2'5.  Infusible  before  the  blowpipe.  Is 
completely  decomposed  by  hydrochloric  acid.  Is  found  in 
indistinct  imbedded  crystals,  and  massive,  in  graniu  at  IIcl- 
singfors  in  Finland.  Analyses  of  fulilunite  o  by  Trolle 
'Wa^^'htmeist^r,  p  of  bonsdorllite  by  v.  Bonsdorff,  q  of  esmarkite 
by  Enlniann,  r  of  aspasiolite  by  bcheerer,  s  of  pyrargillit©  by 
jN  ordeuskioid ; — 


n 

0 

P 

r 

8 

Silica      .    •    •  . 

.  44-60 

44*05 

4o'U5 

oO-90 

13-93 

A  i  annua      .    •  , 

•  86*10 

30*70 

3006 

32-08 

32-38 

2d-93 

I^rotox.  iron 

3*8G 

722 

6*80 

3-83 

234 

8*80 

Protox.  mangan.  . 

2*24 

1-90 

0*41 

Lime     •    •    •  • 

1*35 

0'95 

1-85 

Magnesia    .    .  . 

6-76 

604 

9*00 

10*88 

801 

290 

138 

108 

8*86 

10*80 

6*40 

8*78 

16*47 

Chlorophyllit^  occurs  in  six-sided  prisms,  with  a  deayaee 
perpendicular  to  the  axis  of  the  prism*  Green  • brownish* 
Brittle.  H  =  i'5...2'0  on  the  ends,  H  =  8  on  the  edses. 
e  :=  2*7.  Is  found  at  Haddam.  Gigantolite  occurs  in  twdye* 
aided  prisms  haying  either  a  deayage  or  fiieee  of  union  sepa- 
xated  by  films  of  chlorite  perpendicular  to  the  aus  of  the  prism* 
Imstre  on  the  faces  perpendicular  to  the  axis  of  the  prism  im- 
potfect  metallio.    Greenish-grey.    Streak  white,    k  b  8*8. 
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a  =  2*86... 2 '88.  Melts  into  a  green  slag  before  the  blowpipe. 
Is  found  in  larj^e  crystals  in  v^raiiite  in  tlie  nei^hbourliood  of 
Taiiunrla  in  Finland.  Pra^euiite  occurs  in  luilje'dded  four,  six, 
eight  and  twelve-sided,  prisms,  having  their  cdt^es  and  ariLjles 
rounded,  and  cleavable  in  a  direction  perpendicular  to  tin;  axis 
of  the  prism.  Fmeture  splinter\'...flat  concliui  l  il.  Tran<hiceat 
on  the  edges.  Greeu  of  various  shades.  Streak  _:!venish-\vhite. 
Sectile.  n  =  3'o.  G  =  2  754.  Before  the  blowpipe  fujjes 
with  difheulty  on  the  edges  into  a  blueish-i^een  ulass.  Is 
found  in  a  vein  of  quartz  in  gneiss  at  Brakke  near  iirevig  in 
Norway.  The  interior  of  a  crystal  in  the  Museum  at  Viennm 
consists  of  unaltered  cordierite.  Ibcrite  occurs  in  large  aix- 
sided  prisms  deavable  parallel  to  the  lateral  and  terminal  faces 
of  the  prism.  Fracture  splintery.  Opaque.  Lustre  Titreous, 
Inclining  to  pearly.  Light  green... grey.  H  =  o  =  rs* 
Fusible  with  dlHiculty  before  the  blowpipe  into  a  dark  glass. 
Is  found  at  !Montal?an  in  the  proTinoe  of  Toledo.  Weissita 
resembles  &hlunite.  Grey... brown,  a  «  s*s.  Is  found  at 
Fahlun.  Analyses  t  of  cnloropbylUte  by  Bammelsberg,  u  of 
gigantolite  by  Trolle  Wacbtmeister,  v  of  gigantolite  by  Komo- 
nen,  w  of  praseolite  by  Erdmann,  x  of  iberite  by  Nodln,  jr  of 
weissite  by  Trolle  Wacbtmeister : — 


t         u        V       w        X  y 

Silica   4631  46*27  45*6  40*94  40*90  S^m 

Alumina     ....  86'17  26'10  SO'7  28*79  30*74  81-70 

Eed  ox.  iron    •    .    .  lO'M  Weo  —      7*73      —  Sa  0*33 

Protox.  iron    .    .    •  —      —  W4     —  16-47  I'U 

Protox.  mangan.  .   .  —  0*80    0*9  0*38    1*33  o-ss 

Lime   0*36     —  (i^^Ac.  Crso)    0*40  — 

Magnesia    ....  10*91  3*80     8*4  13*43     0*81  6*93 

Fatash   —  8'70  6*8     —      4*67  410 

Soda   —  1*80  —      —       0*04  0-68 

Water   3*70  6*00     3-8  7*88     3*37  3-96 


PIPESTONE.— Fracture  earthy.  Opaque.  Dull.  Li-Ht 
ffrcvish-blue.  ir  =  1*5.  G  =  2*606.  Sectile.  Analysis  hv 
Thomson: — silica  oO'll,  ahnnina  17*31,  red  oxide  of  iron  j^, 
ma<2^e.sia  O'lio,  litne  2-1 7,  soda  i2*iS,  water  4*68.  Is  Ibund 
between  .Nootka  Sound  and  the  Columbia  Biver. 

PTEALLOLi  I  E.— ^  =  39°  li;  rm  =  33°  37',  r#  as  46°  87% 
mi  =  85^  24'.  I,  f»y  r  are  in  the  same  aone.  Fracture  unereo* 
earthy.  Translucent  on  the  edges... opaque.  Lustre  Titreooa* 
on  the  cleavage  faces  pearly.  White,  mdining  to  green,  hfjtA 
greenish  and  yellowish-grey.  Slightly  brittle.  B  =  9-5...4t>L 
o  ss  9*35. ..9*60.    Ilk  the  matrass  yielda  water.    Before  tho 
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blowpipe  blackens,  then  grows  white,  mtnmescea,  and  in  a 
strong  heat  melts  on  the  edges.  With  soda  fuses  into  a  trans- 
parent globule.  Analysis  hy  Nordenskiold  : — silica  66'02,  mag- 
nesia 23  38,  lime  5*58,  protoxide  of  manganese  0*09,  red  oxide  of 
iron  0  0^,  alumina  3*38,  water  3*68,  bituminous  matter  and  loss 
6*38.  Is  found  in  crvstals,  columnar  or  granular  masses,  at 
Storgard  in  the  parish  of  Fargas  in  Finland,  with  augite,  fel- 
apar,  scapoUte,  apatite  and  sphene,  in  a  bed  of  granular  lime* 
atone.  According  to  G.  Bischof,  pyrallolite  is  decomposed 
aiigite. 

FYB0SKLEK1TE.--Fri8matic.  Cleavage  in  two  directions, 
making  right  angles  with  each  other,  one  perfect,  the  other  im- 
perfect. Fhicture  uneven  and  splinteiy.  Translucent.  Lustre 
pearly  on  the  surface  of  perfect  cleavage,  feeble.  The  surface 
of  fracture  dull.  Apple-green... emerald-green,  greyish-green. 
Streak  white.  Sectile.  H  =  8*0.  o  =  2*74.  In  the  matrass 
jields  water.  Before  the  blowpipe  melts  with  dillieulty  into  a 
grejish  glass.  With  borax  fuses  into  a  chrume-green  globule. 
In  powder  is  completely  decomposed  by  concentrated  hydro- 
chloric acid,  leaving  the  silica  in  p  -wder.  Analysis  by  v.  Ko- 
bell : — silica  37*03,  alumina  13'50,  u\ide  of  chroine  r43,  magnesia 
.•U*02,  protoxide  of  irn?)  3-o2,  water  irno.  Ts  t'niiin!  in  crystal- 
line masses  with  chomkrite,  with  whicli  it  is  sometimes  inti- 
mately mingled,  in  veins  in  serpentiue,  near  Porto  l^'errajo  in 
£iba. 

BAZOUMOFFSKIN.— Analysis  by  Zeilner  :-siHca  64-60, 
alumina  97*S6,  lime  2  00,  magnesia  0'37,  protoxide  of  iron  0*86, 
water  14'S6.  Is  found  at  ELosemutz  in  Silesia. 

BOSELLANE. — Cleavage  in  one  direction  perfect.  Frac- 
ture splinteiy.  Translucent... Semi-transparent.  Lustre  on 
cleavage  planes  vitreous,  inclining  to  resinous ;  on  surfaces  of 

fracture  dull.    Bose-red,  inclining  to  violet  and  brownish-red. 

^treak  white.     H  —  25... 40.     a  =  2'72.     In  the  matrass 

yields  water  and  loses  its  colour.  Before  the  blowpi[)e  melts 
with  dilficulty  into  a  white  slag.  With  soda  fuses  readily. 
Aiuilyses  a  of  rosellane,  11  z=  2 '5,  from  Aker,  b  £rum  Tunaberg, 
ji  =  4  (polyargit),  both  by  fcJvanbcrg:— 


a 

b 

44*18 

.  84*61 

86*12 

Bed  ox.  iron 

0-69 

0-9S 

Oxide  of  maugan. 

trace 
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a  h 

Magnesia    .    .    .    •    •     2*15  1*43 

Potash  e  fi3  6*73 

Water  663  6*89 

• 

Eosellane  ia  IduiiJ  lu  suisill  grains  imbedded  iu  limestone  at 
Aken  and  at  Baldui'atadt  in  Sodermanland  in  Sweden.  l\-lr- 
argit  is  fcfund  at  KarrgriUva  iu  the  parish  of  TuiiaU.rg  in 
Sweden, 

SAMOINE. — (Dana  )  Tn  stalactites  having  a  himeliiu  con- 
centric stnicturo.  AVhite,  greyish  or  brownish,  n  =  4'0..,4'5, 
G  =  1*680.. .I  tt9^.  Gelatinizes  in  nitric  or  b\dioc]ilonc  acid. 
Analysis  by  Silliinan,  jun. : — silica  n5*l4,  alumina  31  95,  inagne«iii 
1*05,  carbonate  of  lime  i'2i,  wati  r  a -05.  Is  found  COTchng  the 
roof  of  a  lava  caveru  ia  the  ialaud  of  Upolu. 

SISM0NDI]!^.—EMil7deaTable  in  one  direct  Bright. 
Dark  green.  Streak  light  greyish-green,  e  ^  3*566.  Aiiii> 
lysis  by  Delesse -silica  84'1,  alumina  43*8,  protoxide  of  iron 
23*8,  water  7*3.   Is  found  at  St.  Maroel  in  Piedmont. 

SMECTITE. — An  amorphous  mineral  from  Cillj  in  Stiria. 
Analysis  by  L.  A.  Jordan: — sdica  61*21,  alunnna  l2'2o,  rv\i 
oxide  of  iron  2  07,  magnesia  4*89,  lime  2  X3,  water  27  39. 

SOEDAWALITE.— Fracture  concboidal.  Opaqne.  Lustre 
resinous  or  yitreous.  Brownish-black. ..blackish^green.  Strwik 
liT^-brown.  Brittle,  h  =  4*0. ..4*6.  esr66...a*^.  Meli» 
before  the  blowpipe  into  a  blsck  globule.  Is  imperfectlj  de- 
composed by  acida.  Analysis  by  Nordenskidld: — sQtca  49*43^ 
alumina  13*80,  protoxide  of  iron  18*17,  magnesia  10-37,  pbo^hocie 
add  a*63,  water  4*36.   Is  found  at  Soidawala  in  Finland* 

SPADATTE.  —  Fracture  imperfect  coiR-liuidal,  splintery. 
Translucent.  Lustre  resmou^,  frrlilr.  Light  red.  iStrt^ak 
white.  Sectile.  H  =  2*5.  Tii  tin  niatrass  yields  water  and 
turns  grey.  Before  the  blowpipe  molts  into  an  enamel.  T? 
decomposed  by  concentrated  hydrochloric  acid.  3MgSi  -{-  2Msn\ 
silica  67,  magnesia  32,  water  11.  Analysis  by  v.  Kobell : — 
silica  66*00,  magnesia  30'37|  j^rotoxide  of  iron  0*66,  alumina  0*66, 
water  11*34.  Occurs  massiTey  with  woUastonite,  at  Gvgo  di 
BoYe  near  Borne. 

THUEINGITR— Hassiye.  Cleamge  distinct  in  one  dbee- 
tion.   Lustre  pearly .  Oliye-green.  Streak  sisUn-greeii.  r  = 
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2*0.. .2*6.  G  =  riol... 8*167.  Analysis  by  liainmclsberg :  — 
silica  22*  11,  red  oxiAo  of  iron  21  9 protoxide  of  iron  42'60,  mag- 
nesia 1*16,  water  11*89.    Is  found  near  Saali'eld. 

TRIPOLI.— Fhictnre  earthy.  Opaque.  Dull.  Grey.  Soft, 
fiiable.  g  =  1-86... 8*3.  Analysis  by  Bucholz: — silica  8roo» 
alumina  1*60,  red  oxide  of  iron  8*00,  water  4*66,  sulphuric  acid 
8*46.  Is  fomid  near  Prague,  in  Saxony,  Prance,  England,  Tri- 
poli, Corfu. 

TJ]N10NITE.— (15.  Siilmian.  SillimanV  Journal.  1B40.  8. 384.) 
Cleavage  in  one  direction  distinct ;  in  two  other  direction h  less 
distinct.  Lnstre  vitreouy.  AVhite... yellowish-white.  Brittle, 
n  =  6*0... c  5.  o  =  3*2984.  In  the  matrass  yields  water  and 
fluorine.  Before  the  blowpipe  intumesces  and  melts  into  a 
white  enamel,  emitting  a  brilliant  light.  Analysis  by  B.  Silli- 
man  i-^siliea  44*16,  alumina  42*26,  magnesia  7*86,  soda  1*79,  water 
and  fluorine  8*68. 

VILLARSITE.—Prismatic.    db  =  89^  23',  dd'  =  101**  14', 

=  43^  28'.  ee'  =  93^  V,  ee'  =  40°  15', 
e'c"  =  loti"^  52'.     Fracture  granular.  rio.  645. 

Translucent.  Telluwish-greeu.  Soft. 
6  =  2*978.  Infusible  !>ef'ure  the  blow- 
pipe. With  borax  yields  a  green 
enamel.  Is  decomposed  by  strong 
acids.  Analysis  by  Dufrenoy : — silica 
39*40,  magnesia  46*38,  protoxide  of  iron 

4*30,  protoxide  of  manganese  2*86,  lime  0*64,  potash  0*46,  water 
3*80.  Is  found  in  a  bed  of  magnetite  at  l?raTer8ella  in  Pied- 
mont.  It  is  supposed  to  be  an  utered  olivine. 

AVARWICKITE.  —  Oblique.  Cleavage  in  one  dircctiun 
Tery  perfect.  Fracture  uneven.  Lustre  vitreous,  on  elea\agc 
pearly.  Hair-brown... iron-grey.  Streak  blueish-black.  Brit- 
tle. H  ==  30. ..40.  i}  =  3188.. .3*29.  In  the  matrass  vields 
water.  Infu^ibh^  bet'orc  the  blowpipe.  W  ith  salt  of  phoa- 
{)horn;s  yields  a  bead  which  is  orange  while  hot,  and  puiplish- 
grey  and  opaque  when  cold.  Analysis  by  T.  S.  Hunt: — titanic 
acid  2tt'2t>,  silica  18'50,  alumina  13*84,  protoxide  of  iron  10-59, 
magnesia  22  20,  lime  1*30,  water  7*86.  Is  ibund  in  cxystaia  near 
Sdenyille  in  New  York. 


<* 

d 

b 

ZEA(K>NITB.— Analysis  of  a  mineral  fix>m  TesuTius  called 

zcagouite,  distinguishable  fimn  niillipsite  by  losing  one-third  of 
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ihe  water  contained  in  it  at  lOO^  c,  and  becoming  opaqae,  hy 
Marignac : — silica  35*88,  alumina  27*23,  lime  1312,  potaah  rSoj 

XEUXITE. — In  smdl,  flat,  right-angled  prisms,  and  fibroiifi 
masses.  Opaque.  Lustre  vitreous.  Brown,  int  liiiini^  to  trrceii. 
IT  =  4*25.  o  =  S'Ool.  Analysis  by  Tlioiusou. — Miioa  3a'4jJ, 
alumina  3r85,  protoxide  of  iron  26  ui,  lime  2*i6,  wat«r  Wii 
found  near  Itedruth  in  CornwalL 

XYLITE. — Fibrous.  Opaque.  OUmmering.  Brown.- 
yellow.  Fiiisiblc*  with  difficultj  on  the  edges  before  the  blow- 
pipe.  Soluble  in  borax,  imparting  to  it  the  colour  of  irat 
Partially  decomposed  bj  acida.  H  =:  8'0.  e  =  s*93a.  An»» 
lysis  by  Hermann sihca  44*07)  red  oxide  of  iron  38*eiy  fiae 
6*71,  magnesia  6'63,  water  4*18.  Is  suppoaed  to  hare  been  found 
in  one  of  the  copper  mines  in  theXJraL 

ALLTJAUDITE.— Analysis  by  Yauquelin: — ^phosphoric  acid 
87*86,  red  oxide  of  iron  66*90,  oxide  of  manganese  6*76,  water  8*88. 

Ja  found  in  Haute  Yienne. 

AJS^TIMONPHYLLITR— Oblique,  h  oiu,  m  no.  Cleav- 
age, b,  very  perfect.  Semi-transparent.  Lustre  pearly,  inclin- 
ing to  adamantine.  Greyisli-white.  In  thin  leaves  flexible. 
11  —  ro...  1-5.  a  =  4*025.  Its  reactions  before  the  blowpipe 
me  the  same  as  those  of  valentinite. 

ABiBOXENE. — Is  found  in  ciystalline  and  colnnmar  maaaea 
at  Dahn  in  the  Pahitinate  with  galena.  Dee^  red.  Streak 
pale  yellow,  h  =  8.  On  charcoal  melts  easily  with  into- 
mescenoe  before  the  blowpipe,  and  fields  an  arsenical  odour 
and  a  globule  of  lead.  With  borax  in  the  inner  flame  niclta 
into  a  bright  green  glass,  which  becomes  light  oliye-green  and 
then  yellow  in  the  outer  flame,  and  takes  a  pale  green  ookntr 
when  cold.  Is  decomposed  by  concentrated  hydrochloric  acid. 
hi  iuu  parts  of  the  mineral  v.  KobeU  found  Pbo  48*7,  zno  le  ss. 

AESENOCROCITE  Arseinosiderit^. — li\  globular  agi^eim- 
tions  composed  of  easily  separable  fibres.  Lustre  silky. 
Brownish-yellow.  ii  =  1...2.  a  =  3-62.. .3*9.  Analysis  by 
Tlammelsberg : — arsenic  acid  30*16,  red  oxide  of  iron  40*00,  ioiie 
18*18,  water  8*86.   Is  found  at  Eoman^he  near  MAcon. 

AZORITE.  —  Pyramidal,    a  loo,   e    loi.     aa"  =:  00° 
M  a  46''  so'i  e^  »  66^  46',   No  deatage  observable.  Kma- 
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lucent... opaque.  LuBtre  vitreous  on  the  surface  of  fracture. 
Colourless,  white  incli]iiD|;  to  greenish-yellow.  H  =  4*0.*.4*<. 
Infusible  before  the  blowpipe.  With  bosftx^  on  platinum  wire, 
disflohes  with  great  dificultj  into  a  tmnspamit  elobule.  Dis- 
Bol?e0  bIowIj  in  salt  of  phoephoni8»  fonning  a  ptde  green  bead. 
According  to  A.  A*  Hayes,  consists  of  niobate  oi  lime.  Is 
found  in  the  Axoree,  in  an  albitic  lock,  with  black  tourmaline 
and  pyrrfaite. 

BETJBANTITE.—According  to  Levy  rhombohednil.  r/  = 
87°  30^    It  was  supposed  by  Descloiziaux  and  Daniour  to  agree 
with  pliarinacosiderite  both  iu  form  and  composition.   We  have 
examined  crystals  of  this  miiK  ral  taken  from  the  particular 
specimen  firom  HorhausiU  JcscnbeJ  by  ^f.  L('\y,  and  Dr.  Percj 
has  analyzed  a  minute  portion  of  the  same  specinicn.  The 
crystals  wiiieh  are  opacjuu  aiid  black,  if  not  rbombobedrab  nre 
remarkably  deceptive,  having  only  one  of  the  triangular  laica 
which  occur  on  the  altrriinte  solid  an^drs  oftlie  cubes,  and  that 
face,  instead  of  being  uneven  and  bri^lit,  as  in  the  cubic  ar- 
seniate,  is  very  flat,  but  t^n  rlidl  as  scarcely  to  reflect  a  ray  of 
lights  and  is  disproportionally  large  when  compared  with  those 
cm  the  cubic  crystals.   The  other  faces  also  of  Xevy's  specimen 
are  brighter  than  those  of  the  cubes,  but  are  so  mnch  curved 
and  otherwise  irregular  as  not  to  afford  any  measurements  that 
can  be  relied  upon.    Some  of  these,  however,  approach  nearly 
to  those  of  pharmacoeiderite  as  given  by  Phillips.  Two  analyse 
of  a  Yery  small  quantity  of  Xjevy's  specimen  gave  the  following 


xeenlts: — 

Arsenic  acid   9*68  13  go 

Phrm]>}ioric  acid   1*46  not  det. 

Sulphuric  acid   12*31  12*36 

K(  tl  oxide  of  iron     •    •    .    .  42  46  37'fi5 

Oxide  oi  lead   24*17  29-52 

Water   8*48  6'40 


From  whicli  it  appears  that  if  Levy's  specimen  is  to  be 
rcixarded  as  phanaacoaiderite,  it  contains  au  uuubuali^  lai'^e 
pru^ortiou  of  foreign  matter. 

BLEINIERE. — This  name  has  heen  given  to  the  results  of 
tbe  decomposition  of  various  sulphides  of  lead  and  antimony, 
some  of  which  are  sulphate  of  oxide  of  lead  without  any  admixture 
of  antimony ;  another  from  Nertschinsk,  analYsed  by  Hermann^ 
oonaiBted  of  antimonie  add  81*71^  oxide  of  lead  01*38,  water  8*48, 

BliODlTE. — ^Analysis  by  John  .—sulphate  of  magnesia ae  ee. 
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sulpTiate  of  soda  33*34,  sulphate  of  protoxide  of  nungaiiese  (rS8, 
chloride  of  sodium  caa,  sulphate  of  protozidd  oi  iron  0*94^  waito 
1B*00.   Was  foond  at  IscheL 

GABPHOSIDEBITE.— Botiyoidal  and  leinfonn.  Lnatic 
&tty.    Straw-yellow.    H  =  ro...4*5.    0  =  r49...r$i.  Ae- 
cording  to  Harikort,  la  a  hydrous  phosphate  of  iron  oxide 
some  sine  oxide.  Labndor. 

CHLOEIDE  OF  lEON.— Earthv.  Dull.  Brownisli-red. 
Deliquesces  when  exposed  to  the  air.  Sublime?  be  to  re  the 
blowpipe.  Easily  soluble  in  water  and  in  aUohol.  Fe'a*. 
chlorine  o.5*o2,  iron  34*98.  Is  found  as  a  sublimate  inTesting 
other  mmerah)  ou  Vesuvius  and  in  loeland. 

CHLOBpE  OF  VANADirM.— The  only  notice  we 
have  of  this  mineral  is  in  a  letter  from  Dei  itio^  of  Aprils 
1837,  in  which  he  states  that  he  had  named  it  ziiDa{>nTnD, 
and  that  when  he  first  saw  it  he  supposed  it  to  be  a  rr  !  :ish- 
brown  ferruginous  clay,  which  it  much  lesembles.  Whether  it 
is  chloride  of  yanadium  or  not,  the  editors  cannot  say.  It 
occurs  as  a  thin  earthy  coating  on  crystals  of  Tanadiate  of  lead, 
and  is  disseminated  in  small  quantities  through  the  matrix 
which  accompanies  the  yanadiate. 

DELYAXJXIOTS.  —  Amorphous.      Praoture  conchoidal 
Opaque,.. translueent    ou    the   edges.      Lustre  wnw . . . dull. 
Brownisli-black .. .brownish-yellow.    Streak  ligiit  brow nii>L-T el- 
low.    H  =  2  6.    ti  =  i'86.    Analyses  a,  b  by  Dumcmt^  c  hj 
Dcivaux : — 

a  h  e 

Phosphoric  acid    .    .    .    .    16  04       16*57  WSO 

Bed  oxide  of  iron     ...  d4-so      area  40*44 

Water  49-7«      40*81  4ria 

Was  found  near  Yisi  in  Belgium, 

DIADOCHITE. — Amorphous.  Practure  conchoidal.  Trans- 
lucent... opaque.  Lustre  waxy... vitreous.  Yellow... yellowish- 
brown.  Streak  white,  h  =  3*0.  o  =  2  035 . ..2-037.  Analysis 
by  Piatt ner  : — ])hoiiplioi  ic  acid  1105,  sulphuric  acid  1137,  r«d 
oxide  of  iron  37*65,  water  33  30.  lu  found  iu  reniforin  nmsse*» 
ill  the  alum-shide  works  at  Amsbach  near  Grafeuthal  and  ac 
Gomsdoif  near  Saalfeld  in  the  Thiiriuger  Wald. 

DEEELITE.  — Ehombohedral.  r  100.  rr' =  sa^^.^ar*. 
Cleavage,    r.    Lustre  pearly^  dulL   White.   H=:a*a.  e=£ 
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3*2... 3  4.  Analysis  by  Dufrenoy  : — sulphate  of  barrtes  61'73, 
siilpliate  of  lime  14  27,  carbonate  of  lime  8*05,  lime  i  silica 
971,  alumina  2  4o,  water  2*31.  Was  iouud  at  k  J^ussitjr©  near 
Beaujeu  in  I'lance. 

EMERALD  NICKEL. — In  stalactitic  and  compact  masses. 
Transparent... translucent.  Lustre  vitreous.  Emerald-green. 
Streak  paler,  h  s  3... 3*25.  o  ==  S*57...8'69S.  Analysis  by 
B.  Sillimany  jun.  :^ — carbonic  acid  ii*69|  oxide  of  nickel  68'81, 
water  29*49.  Is  found  on  chromite  at  Texas  in  Lancaster 
county^  Pennsylvania. 

FLTJOCERINE. — Traces  of  cleavage  in  various  directions. 
Fracture  conchoidal.  ()});u|ue,  translucent  on  the  thinnest 
fudges.  Lustre  resinous,  luclining  to  vitreous.  Yellow,  red, 
brnvvn.     Streak  brownish-yellow.    H  =  4*6.     In  the  matrass 

m 

Ti(  hl.s  water  and  becomes  darker.  Infusible  before  the  blow- 
[n\H\  Is  black  while  hot,  in  cooling  bt  <  nmes  dark  brown,  then 
rc'l.  and  lastly  bright  yellow.  "With  salt  of  phosphorus  melts 
into  a  glass  which  is  red  while  hot,  but  becomes  transparent 
and  colourless  on  cooling.  Soluble  in  hot  sulphuric  or  hydro- 
chloric add.  Ce^F*  +  sce'o  +  H.  Erom  100  parts  of  fluocerine 
Berselius  obtained oxide  of  cerium  84*2o,  water  4'95.  Is 
found  verv  sparingly  in  crystalline  masses  imbedded  in  albite 
and  red  relspar  in  a  granite  vein  at  Einbo  near  Eahlun  in 
Sweden. 

JIAYESINE, — Hvdroborocalcite.  "White.  In  wann  water 
swells  to  eight  ttmcs  its  original  volume.  CaU^  -f  BH.  Analysis 
by  Hayes: — buiacic  acid  1611,  lime  18  89,  water  3o-oo.  Occurs 
in  fibrous  masses  very  abundantly,  with  pickeringite  and  glau- 
berite.  on  the  dry  plains  near  lijiiicjue  in  Peru.  A  substance 
called  tiza,  in  nodules,  cunsisting  in  the  interior  of  silky  crystal- 
line fibres,  occurs  with  glauberite  in  the  beds  of  nitre  in  the 
soiitli  nf  Peni.  It  is  considered  by  Dana  to  be  j)r()bably  the 
same  mineral  as  llMvesine.  a  =  1*8.  Scarcely  soluble  in  cold 
water  ;  soluble  with  difficulty  in  boiling  water.  Keadily  soluble 
in  acids.  Analysis  by  Ulex : — boneic  aeid  4»  $,  lime  16*7,  soda 
8'8,  water  ae  o. 

HEBBEBITE  is  a  rhombobedral  mineral,  cleavable  parallel 

to  the  faces  r  100.  Lustre  vitreous.  Green  of  various  shades. 
H  ==  4*0... 6  0.  a  =  4*3.  It  consists,  according  to  Del  Kio,  of 
carbonate  of  oxide  of  zinc  coloured  by  nickel,  it  is  found  with 
ores  of  K  ;ui  and  siivur  in  veins  in  trauaition  limealune  at  Albar* 
radon  m  Mexico. 

og  2 
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HOPEITE.— Prianiatic.  011,010  =  30' ;  101,001  =  15' ; 
110,100  =  60^  is',  a  100,  b  oiO|  c  001,  e  011,  u  ou, 
m  110,  0  810>      S80,  r  111. 
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Combinations,  abmre,  cersab,  abmxsrcev.  The  faces  a  stri- 
ated parallel  to  their  intersections  with  Cleavage.  J,  perfect : 
«,  less  perfect.  Jb^racture  uneven.  Transparent  ...translucent. 
Lustre  vitreous ;  on  b  pearly.  Greyish-white.  Streak  w  lute,  h  = 
8'8...8*0.  as 8*86.  In  the  matrass  yields  wftt^.  Before  the  blow- 
pipe imparts  a  green  colour  to  the  flmne,  and  melts  easily  into 
a  transparent  bead.  With  soda  on  cfaarooal  deposits  a  copiotis 
sublimate  of  oxide  of  zinc,  and  some  oxide  of  cadmium.  Per- 
fectly soluble  in  salt  of  phosphorus.  Soluble  in  hydrochloric 
and  nitric  acids,  more  dificultly  in  sulphuric  acid.  Cosaisti^ 
according  to  Nordenskidldi  of  oxide  of  sine,  some  oodde  of 
cadmium,  and  an  earth  in  combination  with  a  mineral  add, 
either  boracic  or  phosphoric  acid,  and  a  large  pro^rtion  of 
mter.  Is  found  in  crystals  in  small  drusy  cavities  with  smith* 
sonite  at  Altenberg  near  Aix  la  ChapeUe« 

HTDEOMAGNOCALCITE  — In  yt  i^h-white  globular 
masses  iroiu  Vet^iivius.  Analysis  by  v.  Kobcll; — carbonic  acid 
33'10,  lime  2o'22,  magnesia  2428,  water  17"40.  A  rose-red 
nnneral,  found  >vith  emerald  nickel  in  Lancaster  couiitv  in 
Pennsylvania,  in  grains  and  crusts,  a  =  2*86,  was  found  by 
Hermann  to  consist  of  carbonic  acid  44*54,  lime  20*lo,  magnesia 
87*08,  oxide  of  ni(  kel  i'88,  protoxide  of  iron  0*70,  protoxide  <tf 
manganese  0*40,  alumina  0*18,  water  8*84. 

HYDBOTALCITE.— Lamellar,  flexible.  On  tiie  atealate  of 
Snarum.  Analysis  by  Hochstetter carbonic  arid  10>*84,  mag- 
nesia 36*30,  alumina  12*0,  red  oxide  of  iron  6*9,  water  32*66. 

KAPNITE  is  a  variety  of  calamine  fruin  Alti  iiHorg,  in  gree:i 
crystals,  0  =  4*0... 4*2,  in  whicii,  aecordnvL;  to  Breithaup^  rr  ^ 
78^  53'.   Analyses  of  kapnite  by  Monheim 

Garb.  ox.  zinc  •  «  •  60*88  86*88  71*08  88'68  80^88 
Garb,  protox.  iron  .   •   88-81     88*48     88*88     88*81  88*84 
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Oarb.  protox*  maugan.  .  4*09 

Oarb.  lime     ....  I'oo 

Carb.  ma^^nosia  .    .    .  0*41 

H^droua  znb       .    .    .  2 

KUPFERBLAU. — ^Amorphous.  Fracture  even . .  .conchoidaL 
Lustre  feeble.  Translucent  on  the  edges.  Light  azure-blue. 
Streak  blueish-white.  Contains  silica,  carbonic  acid,  oxide  of 
copper  and  water.  Is  found  mixed  with  ochre  aud  coated  with 
malaehite  in  the  Turjinak  copper  mines  in  the  UiaL 

LANCASTEEITE.— Oblique.  Cleavage.  5  DID.  Trans- 
lucent. Lustre  pearly.  White,  h  —  2*5.  g  =  2*33.. .2-36. 
ilgc  +  Mgii*.  Analysis  by  H.  Emi: — carbonic  acid  27  07,  mag- 
nesia 50  01,  protoxide  of  iron  1*01,  H  21*60.  Is  found  on  serpen- 
tine in  Lancaster  county  in  Pennsylvania. 

LAVfiNDULAN.  —  [Fracture  conchoidal.  Translucent. 
Lustre  waxy,  inclining  to  Titreons.  LaTcnder^blue.  Streak 
the  same,  paler,  h  =  8*6.. .8*0.  e  =  s*oi4.  In  the  matrass 
yields  wator,  becomes  blueish-grey  and  friable.  Before  the 
blowpipe  fusible.  The  melted  bead  ciystallizes  on  coolinff. 
On  diarcoal  in  the  inner  flame  emits  a  strong  arsenical  smeU. 
Soluble  m  borax  and  salt  of  phosphorus,  forming  a  glass  which 
is  blueish-green  while  hot,  aud  smalt-blue  when  cold.  "With  a 
mixture  oi"  soda  aud  borax  uu  charcoal  arsicuical  fumes  are 
evolved,  and  a  liietallic  bead  obtained,  consisting  of  arneidc, 
cobalt,  nickel  aud  copper.  Keniform  ;  investing  other  minerals. 
Is  found  in  a  vein  at  Annaberg  in  Saxony. 

LIEBI6ITB. — (L.  Smith.)  Ghreen.  In  the  matrass  yields 
-water  and  becomes  greenish-grey,  and  after  cooling  orange. 
After  ignition  before  uie  blowpipe  remains  black.  With  borax 
in  the  outer  flame  forms  a  yellow  glass,  in  the  inner  flame  a 
green  glass.  Soluble  with  efTetrescence  in  hydrochloric  add, 
forming  a  yellow  solution.  Mean  of  two  analyses  by  Smith  :— 
carbonic  acid  10'2,  oxide  of  uranium  38  0,  lime  8*0,  water  46  2. 
Is  found  With  pechuran  at  Adrianople. 

LOWEITE.— A  yellowish-white  or  yellow  crystalline  salt 
fimnd  at  Ischel  with  karstenite.  G  =:  8*376.  Anal^^s  by 
Karafiat : — sulphxiric  acid  6S*85,  magnesia  18'78|  soda  18*97,  red 
oxide  of  iron  and  alumina  o*66,  water  14'4S. 

3IANCINITE. — Fibrous.    Two  cleavages,  one  more  dis- 

a 


8*47 
9*S7 


9*68 

8*64 


0*41  — 


8*84 

8*67 


8*18 

6*09 
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tinct  than  the  other,  make  with  each  other  aa  angle  of 
Zn'si.    Is  ruLLud  at  ^iauciiio  near  Leghorn. 

MANGANKLA.LK  is  perhaps  merely  a  meehanical  mixtun^ 
of  calcite  and  dialiogite.  Analyses  of  maagankalk  a  from  Lftug- 
banshjrtta  by  Huinger,  b  by  Bertbiesr 

a  h 

Carbonic  acid  44*27         41-  43 

Lime   42*16  3.^77 

Protoxide  of  mangan.  •    .    .    ii  77         22  6U 
Magneaia  1*80  — 


MANGANOCALCITE.— Brismatio.    Supposed  to  be 
morpboos  witb  angonite.   a  lOO,  m  lio.    Oeavage.    a,  m. 

Translucent.  Lustre  vitreous.  Flesh-red... dark  reddish- white. 
Streak  white.  n  =  4'0...5  0.  g  =:  3  037.  Infusible.  Imparts 
the  colour  of  maiic:anese  to  the  fluxes.  Aoalysis  bv  Bammela- 
berg : — carbonate  of  protoxide  of  manganese  67'48,  carbouate  of 
lime  18'81,  carbonate  of  magnesia  9*97,  carbonate?  of  protoxide  of 
iron  3*22.  Is  found  in  reniform  maases  at  Scbemnit^  in 
Hungary. 

HELANGHLOBE  is  a  hydrous  phoej^hate  of  oxides  of  mm. 
One  hundred  parte  oontain  red  oxide  of  inm  18*9,  protoxide  of 
iron  8*9,  some  protoxide  of  man^nese,  and  9.. .10  mtor.  le 
fonnd  with  triphyline  at  Bebenstein  in  Bavaria. 

I^OSY, — Translucent.  Lustre  vitreous,  in  (lining  to  j»earir. 
TeUow.  Before  the  blowi^ipt^  l^oroTnos  rod,  ami  ;tlfordji  tho 
reaction  of  iron.  Analysis  by  Du  Meriil :  — siiiphate  of  red 
oxide  of  iron  42  63,  sulphate  of  protoxide  of  manganese  3  42, 
sulphate  of  oxide  of  copper  3'ii,  sulphate  of  oxide  of  xine  6*9^ 
alilmina  6*419  water  89*66.  I|»  found  maasiYe  and  diaeemfaated, 
in  the  BammelsbeiE^  mine  near  GiMlar  in  the  Harx* 

MOLTED  ATE  OP  OXIDE  OF  LHAD  Q^ns\c)  from  Pa- 
ramo-Bico  near  Pamplona  in  South  America,  in  small  y<»llo wish- 
green  concretions,  a  =  c  o,  according  to  the  analysiii  of  Boti>- 
smgiiiilt,  consists  of  : — molybdic  acid  10*0,  carbonic  acid  2*0,  hy- 
drochloric acid  r3,  chromit*  ncid  1*8,  oxide  of  lead  73"8,  red  oxide 
of  iron  l'7>  alumina  2*8,  quartz  ,8'7. 

MONAZXTOIDE  is  probably  an  altered  monazite.  Tom 
the  flame  as  that  of  monaaite.    Brown.   0  »  s'UU  When 
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heated  before  the  blowpipe  glows  without  melting.  Analysis 
by  Hermann: — phosphoric  aeid  17*94,  protoxide  of  cerium  49*36, 
uxiJe  of  lantli;uimui  21*30,  lime  l  oO,  substance  like  tantalic  acid 
6*27,  water  l  ao^  traces  of  magnesia  aud  red  oxide  of  iron. 

MYSOEINE. — Amoiphoufl.  Practure  small  oonchoidal. 
Opaque.  Blackish-brown.  8treak  reddish-brown.  h»4'0,.. 
4-6.  &  =  2*6d.  Analysifl  ThomsoB carbonic  aeid  10*70, 
oiide  of  copper  eo*75,  protoxide  of  iron  19*60,  silica  9*oo.  Was 
fbond  at  Mysore  in  the  East  Indies. 

NITEOCALCITE.— More  or  less  translucent.  Wliite,  grey. 
Taste  bitter  and  sharp.  Deliquesces  when  exposed  to  the  air. 
Is  decomposed  by  ignition.  Very  soluble  in  water.  CaNU, 
nitric  acid  50*35,  lime  30*76,  water  9*89.  Analysis  of  nitroealcite 
from  Kentucky  by  Shepajid  : — nitric  acid  67*44,  lime  92*00,  water 
10*66.  Is  found  with  nitre  in  acicular  crystsls  and  as  an  efflo- 
rescesice. 

NITB0MAGNE8ITE.— White.  Taste  bitter.  SeUqaeacea 
when  exposed  to  the  air.  Decomposed  by  ignition.  Ye^ 
soluble  in  water.   i««2«,  li.   Occurs  as  u  efflorescence  with 

nitre  and  nitroealcite. 

NUSSXEEITE  a|)peara  to  be  an  impure  variety  of  pyrc^ 
morphite.  hs4*o...4*6.  e  =  6*0416.  Analysis  by  Barruel:—* 
phosphoric  acid  19*80,  arsenic  acid  4*06,  oxide  of  lead  4d'60|  lime 
18*60,  protoxide  of  iron  S*44,  chloride  of  lead  7*66,  silica  7*20.  Is 
Ibond  at  La  Nussi^  near  Beaujeu  in  Eianoe. 

PEGANITE  appears  to  be  wavellite.  It  is  found  in  crystals 
and  massive,  with  wavellite,  at  Frankenberg  in  Saxony,    ca  = 

do''  u',  mc  =:  00^  o',  ma  =  63^  3()',  mtn  =  53^  o'.  Cleavage,  a,  r, 
both  indistinct,  n  =  3  o...4*o.  a  ~  2*492. ..2*50i.  Analysis 
by  Herman  n  : — phosphoric  acid  30*49,  alumina  44*49,  oxides  of 
copper,  iron,  Sec.  2*20,  water  22*82. 

PICKEEINGITE.— Trsnslucent.  Lustre  silky.  White, 
yellowish,  reddish,  greenish.  Streak  white.  86  +  ^^6'  + 
Analyses  of  pickeringite  a  from  Iquique  in  South  America  by 
Uayes,  b  in  long  fibres  from  Alfoa  Bay  by  Apjohn,  o  a  similar 
yanety  from  Bosjesman's  river  m  South  Afnc^  by  Stromeyer, 
d  feather  alum  from  Huriet  by'Thomson,  0  feather  alum  from 
^Ii>rsfeld  in  Deux  Fonts  by  Eammelsberg,  /  hversalz  from  Ice- 
Luid  by  i  urciiiiiUiucr  :  — » 
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7  33 

¥c 

1  23 

1816 

8*37 

467 

060 

46*46 

46*74 

48*71 

4616 

4308 

46*63 

Sulphuric  acid 
Alumina 
Magnesia  . 
Lime      .  . 
Ox.  iiiaDgau. 
Protox.  iron 
Hydroch.  acid 
Water    .  . 

In  long  fibres  and  capillaiy  erjstak.  The  varieiy  oontsuiiiig 
mangaiiese  is  found  in  a  cave  on  the  Boajesman^s  riyer  in  lat. 
80^  S.  Ion.  S6^  40'  E.  of  Greenwich^  Algoa  Bay,  Iquiqne  in 
South  iinerica.  ^  Feather  alum  is  found  at  Hurlet  near  Glaego 
Arfcem  in  Thuringia^  Bodnmiais  in  Bavaria,  Mdrsfeld  in  Zwei- 
brilcken.  The  hyersalt  is  found  at  Krisuvig  in  Iceland  on  the 
surfSM^e  of  yolcanic  rocks. 


PITTIZITE. — Amorphous.  Fracture  couchoidaJL  Semi- 
transparent...  translucent  on  the  edges.  Lustre  resinous.  Brown 
of  various  shades.  Streak  light  ochre-yellow.  Brittle,  h  as 
2*0 .. .  3  0.  a  =  2*8 ...  2*6.  Analyses  of  pittiaite  a  from  Freiberg 
^  Stromeyer,  h  fv^m  Fi  eiberg  bj  Laugier,  e  from  Freiberg 
Eersten,  4  ^       the  Bathhausbeig  bj  Bammekb^  :— 


Arsi  liie  acid  .  . 
Siil|)huric  acid  . 
Red  ox.  iron  . 
Oxide  oi  laaugau. 
Water      .    ,  . 


a 

5 

e 

d 

e 

2606 

20 

80*26 

24*67 

88'4o 

10*04 

14 

4*86 

83*10 

86 

40*46 

64  66 

6800 

0*04 

29*26 

80 

28*60 

15-47 

la-M 

It  10  found  in  old  mines  in  Saxony,  Bohemia  and  S3eaia» 

PLUIVIEO CALOTTE  is  calcite  containing  a  variable  adniis- 
tiirc  ot'  carbonate  of  oxide  of  kad.  Analyses  of  pJumboealcite 
from  AV'aulockhead  by  Johnston,  and  from  Leadhills  by  Deiesae, 
gave : — 

Carbonate  of  lime  ....  92*2  97*61 
Carbonate  of  oxide  of  lead  .    .     7*8  2  34 

Water    .    •    ,  —  o*04 

PBEDAZZITE.  -  Analysis  by  J.  Both  :-carbonic  acid  88*M, 
lime  48'68,  ma^esia  14*06,  water  7'oo,  alumina^  red  oxide  of 
iron,  Ac.  0-4e,  silica  0*S9.   Is  found  at  Fredaszo  in  the  TyroL 

PYERHITE.— Cubic.  Simple  form,  o  in.  CSeayage 
not  observed.   Lustre  vitrsous.    Feebly  tnuuIoceDt.  Onuige- 
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yellow.  H  =  e.  Infusible.  Imparts  a  deep  yellow  colour  to 
the  blowpipe  flame.  In  powder  dissolves  easily  in  boiax  and 
salt  of  phoBphoms,  forming  a  transparent  yellowish-green  glass. 
Is  fonnd  in  dnisy  cavities  in  felspar  at  Aiabaschka  near  Mur* 
sinsk.  Also,  according  to  Teschemscherv  with  albite  in  the 
Azores.  The  en-  eitaU  from  the  Azores,  according  to  A.  A.  UayeSi 
ist  principally  of  niobate  of  arconia* 


HHIKI 


RETJSSTNE. — Analyses  hy  "Reuss  : — sulphnte  of  soda  ce-ot, 
sulphate  of  magnesia  31 '35,  chloride  of  calcium  219,  sulphate  of 
lime  o*4S.   Was  ibund  near  Sedlitz  in  Bohemia. 


riG.  G47. 


BOMEINII.»Pyrainidal.  101,001  =:  66^  8S^ 
e^s=73°l4'.  No  cleavage  observable.  Yellow 
H  =  5*0.  Betore  the  bloNN-pipe  melts  into  a 
black  biac:.  Slo^vlv  soluble  in  borax  and  salt 
of  phosphorus.  The  glass  in  the  ixmer  Hame 
is  colourless,  in  the  outer  flame  violet.  On 
charcoal  with  soda  yields  gl  obules  of  antimony. 
Insolulilo  in  acids.  4Ca  +  asuo*.  Analysis 
by  Daiiiuur: — antimonious  acid  79'31,  Jime 
16*67,  protoxide  of  manganese  2  60,  protoxide 
of  iron  1  20,  silica  0  G4.  Is  found  in  the  manganese  mines  of  St. 
Marcel  in  Piedmont. 


SELENBLEISFATH.^CleaTafl;e  in  one  direction.  Frac- 
ture uneren.  Lustre  resinous,  in<Suiing  to  vitreous.  Sulphuzw 
yeiOow.  Streak  white.  Brittie.  In  the  matrass  decrepitates. 
At  a  red  heat  melts  into  black  drops,  and  a  small  quantity  of 

selenium  sublimes ;  at  a  higher  temperature  forms  a  white  ring 

of  selenious  acid  above  the  assay.  Before  the  blowpipe  on 
charcoal  inelts  very  easily  into  a  black  slag,  emita  a  strong  smell 
of  selenium,  and  the  lead  is  reduced  to  a  metallic  state,  deposit- 
ing a  sublimate  of  oxide  of  lead,  surrounded  by  a  sublimate  of 
selenium.  With  fluxes  indicates  the  presence  of  some  copper 
and  iron.  So1[il)K-  iti  nitric  acid,  forming  a  pale  green  solution. 
According  to  ivt  rsien,  consists  principally  of  selonite  of  oxide 
of  lead.  Is  found  in  small  globes  and  botryoidiii  masses  in  the 
Friedrichagliick  mine  in  Glasbachgrund  in  the  Thiiringer  Wald. 


STBOMNTTE  from  Stromness,  and  EMIVIONITE  from 
Massachusetts,  appear  to  be  merely  mechanical  mixtures  of 
strontianite  with  the  carbonates  of  barytes  or  lime. 

STTPTICITE.— Fibrous.  Translucent  on  the  edges.  Lustre 

G  g  5 


Digrtized  by  G^gle^ 


silky.  Yellowisli-fpreeDi  greeiiuih«grey.  Brittle.  Single  filim 
slightly  flexible,  h  =  2*5.  o  =  2*6.  Taste  sour  and  .-i^triDgent. 
Analyses  of  stypticite  «  firom  Cojdapo  by  H.  Boae^  b  fibvofozte 
fiNun  Cliile  by  Pridesuz :~ 


m 

h 

Sulphuric  acid   .    .  . 

.  81*73 

28*9 

Bed  oxide  of  iron    .  . 

.  2811 

Lime  

Water  

36'7 

la  found  with  ooquimbite  in  the  diafcriot  of  Copiapo  in  Ab 
piovinoe  of  Coquimbo  in  Chile. 

TALKAFATIT.— e  =  2*70...8*7€.  Soluble  in  nitric  add. 
Analysis  by  Hennann: — ^phoaphoric  acid  39'02,  lime  Z7'SO^  vmg^ 
nesia  7*74,  chlorine  0*91,  sulpbiiric  acid  2*10,  oxide  of  iron  l*oo, 
fluorine  and  losa  2'S3,  ixisoluble  ft*60.  la  found  near  Euaiuak  in 
theTJraL 

TBCTICITE. — Prismatic.  Cleavage  single,  imperilct.  Frac- 
ture concboidal.  Transparent. . .  translucent.  Lustre  vitreous . . . 
resinous.  Cluve-bruwu.  Streak  white,  n  =  i'6...2  0.  o  =  2-o. 
Taste  Titriolic.  Deliquescent.  In  small  ])t  isniatic  crystals  and 
massive.  Is  produced  by  the  decomposition  of  pyrites.  Is 
found  at  Stanim  Asser  at  Graul  near  Scbwarzenberg,  2^eae 
Hoiiuung  (iottes  at  Braunsdorf  in  the  Erzgebiige. 

VAXADIATES  OF  LEAD.— Analyses  of  niinenils  con- 
sisting ])rincipallT  of  vanadiate  of  oxide  of  lead.  From  an  un- 
known locality  by  Damour: — vanadic  acid  15  86,  chlorine  2*f<, 
oxide  of  lead  63  73,  lead  6  62,  oxide  of  zinc  6*35,  oxide  of  copper 
2*96,  water  8*80.  Supposed  to  be  from  Wicklow  by  R.  D. 
Thomson : — ^vanadic  acid  23*44,  chlorine  2*4a,  oxide  of  lead  66*33, 
lead  7*06,  oxide  of  iron  and  ailica  0*16.  Trom  Mina  Gbande  in 
Chile  by  Domeyko : — ^vanadic  acid  16*21,  arsenic  acid  a*26,  phos- 
phoric acid  0*72,  oxide  of  lead  60*56,  oxide  of  copper  17*S8,  dilo- 
ride  of  lead  0*67. 

VANADIATE  OF  LEAD  AND  COPPER  OXIDEB  fton 


OhOe.  Analyses  by  Domeyko  :— 

A  auadic  acid      ....  13*5  13*33 

Arseiiic  acid   4  6  4*68 

Phosphoric  acid      ...  0*6  0*68 

Ui^idti  uf  lpf?d      ....  64*9  tl'97 

Oxide  oi  t.*upper      .     .     ,  14*6  16*97 

Chiujdde^  lead     ...  o*8  0*87 
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VlTKlOLGELB.— Opaque.  Ochre-yellow,  ii  =  3  o.  g  = 
2*720 . .  .2'8So.  Analyses  a  from  Kolosoruk  in  Bohemia  byltam- 
mekberg,    c  from  Modum  in  Norway  by  Scheerer: — 


V 

Mil         *             *  1 

Bulphunc  acid   .  . 

.  3211 

82 -43 

88*4T 

Bed  oxide  of  iron 

.  46-74 

4y  a; 

49*89 

6-37 

Water  .... 

.  13-66 

1318 

1309 

Is  fouDd  renifonn  and  massive  in  beds  of  brown  coal  at 
Lnschits  between  Bilin  and  Kolosoruk,  Tschermi^  and  Lieb- 
Bchwitz  not  far  from  Saatz  in  Bohemiai  at  Modum  m  Norway. 

V ITKIOLOGHEB. — ^Amorphous.  Fracture  earthy.  Opaque. 
Dull.  Bust-brown,  ochre-yellow.  Streak  ochre-yeUow.  In- 
soluble in  water.  +  6h,  sulpburic  add  le'O,  red  oxide  of 
iron  62*6,  water  81*5.  la  found  in  atalactitea  and  massive  at 
FaUun  in  Sweden. 

VOLBOETHITE. — In  thin  fragments  transparent... trans- 
lucent. Lustre  vitreous,  pearly.  Olive-c^cen,  citron-yellow. 
Streak  yellow,  inclining  to  green,  n  =  3.  o  =  3*65.  In  the 
niatraijs  yields  water  and  becomes  black.  Before  the  bluupipe 
on  charcoal  melts  easily  into  a  bright  black  bead,  wliieli  in  the 
inner  flame  becomes  l>l;i(  Insh-Grrcy  and  encloses  a  globule  of 
copper.  AVith  soda  yi^  Kla  ii  globule  of  cojpper.  AVith  borax, 
or  still  betu^r  with  salt  of  phosphorus,  in  the  outer  ll'iTtie 
forms  a  green  transparent  glass,  which  in  the  inner  ilanie 
becomes  deep  green,  and  remains  green  after  the  addition  of 
tin.  Soluble  in  nitric  acid ;  the  solution  diluted  after  some 
time  deposits  a  brick-red  precipitate  of  vanadic  acid,  cq,  y,  li. 
In  small  hexagonal  tabular  crystals,  sometimes  aggregated  in 
globules,  fibrous,  scaly,  inyestmg  other  minerals.  Is  tbund  in 
the  Ural  in  the  copper  mines  of  Turtschininow  with  earthy 
malachite,  in  those  of  iS  ischne»Tagilsk,  in  several  copper  mines 
in  the  government  of  Fenn. 

KALKA^OLBOETHITE  appears  to  be  a  variety  of  vol- 
borthite  containing  a  large  quantity  of  lime.  It  is  found  with 
psilomelane  at  Friedrichsrode.  juudyses  a  of  a  siskin-green 
Tttriety,  »  =3  8*406,  h  greenish-grey,  g  =  8*seo,  «  light  siskin- 
greeu,  by  Credner:— 

a  h  e 

Vanadic  acid  36*58       80*02  loss  S6  0i 

Oxide  of  copper  ....    44  X6        38.27  88*90 

ag  6 
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a  I  e 

Lime   12*28  -16*06  17  40 

MagTiesia   o*60  O'W  087 

Protoxide  of  maugaiL  .    «  o*40  0'62  o*&3 

"Water   4*62  6  05  4*62 

Eeummder   O'lO  0*76  0*77 

* 


WISMUTHSPATTT,— o  r-67.  Analysis  bv  Eammel?- 
berg : — oxide  of  bismuth  82'63,  red  oxide  of  iron  u'52,  alumina 
0*16,  lime  0  28,  magnesia  0'07,  carbonic  acid  6*02,  water  3*1 
lemainder  6*98.  The  remainder  consisted  of: — silica  2*97, 
alumixift  1*63,  red  oxide  of  iron  S'03,  magnesia  0  45.  Is  found  in 
the  gold  mines  of  Chesterfield  county  in  South  Carolina. 

zmEJBLUTHE.— Amorphous,  fracture  esrHir.  Opaque. 
Dull.  Streak  shining.  'Wmte^  psle  yellow,  h  =  a*6,  0  r? 
8*59.  Infusible  brfore  the  blowpipe.  Deposits  a  subliniate  on 
charcoal,  which  while  hot  is  yeUow,  but  on  cooling  beccmies 
white.  In  the  inner  flame  may  be  volatilised  with  tiie  excep- 
tion of  a  small  quantity  of  slag  containing  iron.  With  solution 
of  cobslt  become  green.  Soluble  with  effervescence  in  hydro- 
chloric acid.  Analyses  of  zinkbliithe  a,  h  from  Bleiberg  by 
Smithson,  c  iVoiu  liaibul,  d  from  Bluiberg,  bulb  bj  i^uu^^Wu,  e 
from  Bleiberg  by  Berthier  :— 


a  h        c  d  e 

Carbonic  acid  lo  O  13*6  14  74  14-79  13 

Oxide  of  zinc                             72-8  71'4  72  84  72  75  67 

Water  IS'S  161  isso  issa  m 


Is  found  in  botryoidal,  reniform  and  earthy  maasesj  wttti 
cslanune,  at  Baibel  and  Bleibeig  in  Carinihia» 


Gbldi  p.  121. — Analyses  of  gold  from  Califbniia  m,  d 
by  Bivot^  e  by  Levol : — 


a       h       e        d  0 

Q   16*70     16-65     17-56     16  236   

Gold   90*9      91*4      89*1      03  0  92*7 

Silver  8*7      S'S     ics      6*7  ra 

Iron  0*9  traces    o*9  traces  0*4 

Analyses  of  gold  from  Oalifomia/  a  by  T.  H.  Henry,  ^  i  by 
Teschemacher,  k,  I  by  Oswald,  m  by  A.  W.  Hoffinann : — 

/       y       *        i       k       I  m 

O  16-96      —     1668     —     17-40     —  — 

Ckdd  ....    88-76    90-19    90*88    98-00    SrO    90-98    89  61 
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f  h  %  h  I  m 

Silver      .     .     .      8'88  9-01  6*80  7*00  87  9*04  ItVOo 

Copper    .     .    ,      0*86  0"87  —  —  —  —  — 

i<€d  ox,  iron    .     —  —  I'oo  —  —  —  — 

Sand  ....     1-40  —  0*66  —  8*7  —  — 


Iron,  p.  130. — The  editors  are  informed  by  Dr.  Andrews, 
of  Belfast,  that  he  has  recentlj  made  the  unexpected  obserra- 
tion,  that  iron  is  a  common  constituent  of  many  igneous,  and 
eren  of  some  xnetamorphic  rocks^  being  diffused  through  their 
mass  in  exceedingly  minute  quantity,  but  not  difficult  to  recog- 
nise bj  the  employment  of  chemi(^l  tests  in  the  field  of  a  mi* 
croBCope.  The  rock  broken  into  small  fragments,  without  the 
use  ot  a  metallic  hanunery  is  reduced  to  powder  in  a  porcelain 
mortaTi  and  the  magnetic  portions  are  extiacted  and  placed 
under  the  field  of  the  microscope.  The^  are  moistened  with  a 
adutian  of  sulphate  of  oxide  of  copper  acidulated  with  sulphuric 
acid,  when  metallic  iron,  if  present^  is  immediately  indicated  by 
the  formation  of  a  deposit  of  metallic  copper  easily  recognised 
by  its  colour,  its  lustre,  its  crystalline  texture,  and  solubility 
with  the  disengagement  ol'  i^ms  in  weak  nitric  acid.  The  rock 
ffoai  which  Dr.  Andrews  liaa  obtained  by  this  process  the 
largest  indications  of  iron  in  the  native  state,  is  a  gla^jsy  basalt 
of  a  greenish  hue,  which  forms  the  entire  mass  of  Slieve  Mish 
in  Antrim,  and  occurs  also  at  the  Maiden  liocks  and  other 
localities.  Even  in  tliis  rock  the  amount  of  metalHc  iron  is 
very  small;  the  deposit?*  of  metallic  copper  from  loo  <rrains  of 
the  pulverized  rock  rarely  exceeding  three  or  lour  m  number, 
and  var\  niL,^  in  linoar  dimensions  from  0"0l  to  O'ooi  inch.  It  is, 
however,  present  in  the  entire  mass  of  the  rock.  Metallic  iron 
occurs  also  diffused  through  the  other  basaltic  rocks  of  the 
north  of  Ireland,  and  in  the  indurated  lias  of  Port  Buah;  also 
in  ft  specimen  of  trachyte  from  Auyeigne. 

Petzite,  p.  136. — On  breaking  off  one  of  the  apparently 
cubic  crystals  from  the  specimen  of  petzite,  it  was  found  to  be 
altaite,  which  may  abo  be  observed  intermingled  with  the 
petsite. 

TetradymitOy  p.  188. — ^Analysis  of  tetradymite  from  Yvt^ 
ginia  by  Dr.  C.  Jackson tellurium  85*05^  bismuth  ss^so, 
sulphur  a*e6,  gold,  red  oxide  of  iron  and  silica  r7o. 

TeQurwismuth,  p.  189. — ^The  editors  are  indebted  to  a 
priyate  communication  from  Professor  Bammebbeig  for  the 
jn^Howing  analysis  by  him  of  a  small  quantily  of  teUurwis- 
muth  £rom  Cumberland  i^Uamuth  SS'SO,  tellurium  6*65,  sulphur 
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6-36,  quarts  I'SS^  loss  s*48.  The  loss  is  supposed  to  oonsist  of 
tellurium.   In  that  case  the  quantiir^  of  tellurium  would  be  r  U. 

Sutile,  p.  224.— "Aiiiil^  aea  of  rutile  by  A.  Demolj  :— 

Titanic  acid   96-41  pg  45  96'43 

Bed  oxide  of  iron  ....  1*63  l  ea  vm 

Oxide  of  manganese  .   .   .  9*13  0*14  o*ii 

Silica   1*83  vn  1*34 

Periclase,  p.  245. — Analyses  of  perickse,  o  =  3*674,  by 

Damour 

Magnesia     .    .    .    •  .    38*86  93*38 

Protoxide  ol  iron  .    •  •     6*97  6'01 

Magnetite,  p.  259. — Analyses  communicated  to  the  editoft 
by  Dr.  Andrews.  In  octahedrona  a  from  the  Moume  Uour 
tainsy  h  from  Penaance,  maasiTe  c  firom  Gieenland : — 

a  h  e 

Bed  ox.  iron   66*91  r^9'2^2 

Protox.  iron   2r59  31*  to  20-30 

Magnesia   6*46  0  09  0*71 

Oxide  of  manganese  .    .    .  tiace  —  trace 

In  lar^e  octahedral  ciystala  of  magnetite  in  the  baaalt  of  the 
island  01  Much,  off  the  coast  of  Antrim,  Dr.  Andrews  found 
2*00  per  cent,  of  magnesia  and  0  23  of  oxide  of  manganea^e. 

TTillemite,  p.  320. — Analysis  of  willemite  from  Xew  Jerser 
(iroostite)  by  H.  Wurtz  : — silica  27  91,  oxide  of  zinc  69*93. 
protoxide  of  manganese  3*73,  protoxide  of  iron  6*86,  magnesia 
i'66y  lime  1*60. 

PseudomorphouB  quarta  from  Haytor  in  Devonshire  (bar. 
torite),  accoraing  to  the  observatbns  of  W.  Fliillips,  Phk 
Mag.  1827,  Yol.  xxix.,  p.  40,  has  the  fiices  o,  <?,  t,  y,  m,  rf,  fi, 
hf  u,  kj  X,  and  the  angles,  of  datholite.  We  have  examined  a 
specimen  which  has  the  form  of  a  twin,  cryst^vl,  twin-face  a, 
the  individuals  of  wbicb  exbibit  the  coiubiDiiu  ri  ocycx  ti^'y'. 
This  twin,  and  tbe  form  xj/  126  {xf/a  =  BS^  yb  —  78°  p', 
4^<?  =  12^^  46*)  du  iiut  a^^ear  to  iiave  been  hitherto  observed  in 
datholite. 
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Abichit,  5LL 
Acadiolite,  6C0. 
Acerdcsc,  275. 
Achinit,  3Qj. 
Acide  boraciqae,  2fil. 
Acide  molybdique,  222^ 
Acmite,  30.i. 
Actinote,  SOL 
Adinolo,  640. 
Adularia,  366. 
Aegyrine,  C4£L 
Aeschynite,  470. 
Agalmatolite,  417. 
Agate,  2M. 
AgTicsitp,  591. 
Ala  baud  ine,  167. 
Alaun,  &ifl. 
Alaunstein, 
Albite,  320, 
Alj^erite,  ML 
Allaiiite,:illL 
Allophane,  431. 

Alloy  of  iridium  and  osmium,  IIB. 

Allu'iudite,  672. 

Almandine,  332. 

Alstonite,  673. 

Altaite,  13L 

Alum,  fi40. 

Alnminf  magucsi<fe,  263. 
Alumiue  »ous-sulfatce,  rud. 
AlamiDO  sulfat^e, 
Alumiuit,  544< 
Alura-atone^  539. 
Alan,  5i(L 

Aiun  ammoniacal,  54L 
Alunite,  ^lilL 
Alan  Bodiferc,  541. 
Amalgam,  12jL 
AmazoDHtone,  367. 
Amber,  G30. 
Amblygonite,  491. 


Amethyst,  241L 

Amianthus,  301 . 

Ammonia  alum,  54L 

Aramoniaque  nniriat^e,  612. 
j  Ammoniaque  sulfaide,  53iL 
;  Amoibite,  1112. 

I  Amphibole,  297. 
I  Araphi^cne,  300. 

Amphodtlite,  643. 

Analcime,  446. 

Analzim, 

AnaUtse,  22iL 

AndalouBite,  204. 

Andnlufiite,  2Mm 

Audesiuo,  f>4 1 . 

An«j;IeHito,  liifL 

Aiiliydrite,  53  L 

ADkerite,  580. 

Annabergite, 

Anorthite,  376. 

AnthophylHt^,  SOL 

Anlhosidrrito,  414. 

Authracit,  633. 

Antigorite,  422. 

Antimoiiic  natif,  L15. 

Antimoine  ox\d6,  253. 

Antimoine  oxu\6  sulplmrtf,  217. 

Antimoine  sulfur^,  174. 

Antimoine  sulfure  capillaire,  196 

Antimoine  suifur<5  plumbo-cupriiere, 

20L 
Antimon,  115. 
Antimonblendo,  217. 
Antimonbliithe,  253. 
Antinionial  ochre,  268. 
Autiuionial  silver,  140. 
Antimonite,  174. 
AntimonkupftTglanz,  203* 
Antimon  nickel,  142. 
Antimonnickelglanz,  193. 
Antimonocber, 


688 


INDEX. 


Antiraonphyllite.  072. 
Antiinonsillwr,  140. 
Antimonv.  lift. 
Antrimolilr, 
Ajiatite,  4H^t. 
Aphanese,  &1_L 
Aphrodite,  6&4. 
ApMhrmitc. 
Aploino, 

AiM)|>h\ llitf,  4'i(>. 

Arji'oxcne,  07^. 

Arnf;i»nite,  667- 

Arcanit,  53i. 

Arfvedsonite,  :^03. 

Argent  antiinoniftl,  140. 

Argent  aiitimonit;  sulfurd  noir»  210. 

Argent  aniimonic  Hulfuri^,  21L 

Argent  carbuiiatc,  ^IL 

Argent  mariati^, 

Argent  natif, 

Argent  sd^niure,  lAL 

Argent  flulphnri*,  157« 

Argent  tt  Uurtf,  CliL 

Argrntitc,  157. 

ArknnMite,  221L 

Arqucrite,  12fi. 

Arragonite,  r>f>7. 

Arneniato  of  iron,  498. 

Arneniate  of  load,  481. 

ArHcniate  of  nickel,  503. 

ArBcnic  117' 

Arsenic.ll  iron,  IBB.. 

Arsenical  pyrites,  Ufi. 

Arsenical  silver,  L42. 

Arhcnic  nalif,  117. 

Arsenic  oxi<l(5,  255. 

Anionic  Hulfurd  jauns,  17^. 

Articnic  8ulfur(?  rouge,  177. 

Arsenikalkien,  148. 

Arseuikbliitlio,  ^^55. 

Arseniobidcrito,  G72. 

Arsenito,  255.  4H'.\. 

Ar»c*niurf  do  C'uivre,  15(L 

Arsenocrocito,  (»72. 

Asbestus,  301. 

Asbolane,  279. 

AHparagus  stone,  401. 

Aspasiolite,  32L  tifi^L 

AHphaltum,  ^1- 

Astmkhrinito,  5411.. 

Atacaiuit,  liliL 

Athcriastite,  ffiii. 

Augite,  2M. 

Auralite,  641. 

Aurichalcit,  ftOfl. 

Autonialite,  265. 

Autuaite,  5 1 U. 

Avanttirine,  2i2(L 


Axinite,  348. 

Azoriio,  C72. 
j  Azurite,  5ILL 


Babingtonitc,  304. 
Baltiroorite,  42L 

Bam  11  to,  2aa. 
Bamlite,  GlL 
Baittowite,  379. 
Barrte, 

Baryte  carlK>nat<5o»  571. 

Baryte  sulfate,  529. 

Bar>  tes,  52iL 

Barytooalcit^',  574. 

Baryio-calcito  en  prismo  droit,  573L 

BA8altic  horn  blende,  ',iUL. 

Bnslite,  ^LUL 

Batraehito,  3iS.  * 

Baulite,  OIL 

Berengelite,  62a 

Bergmannite,  444. 

Bernstein,  G'M). 

Berthierite,  2SML 

Beryl,  336. 

Berzelin,  263. 

Berzeline,  L50L 

Berzolit,  ML 

Beudantite,  G73. 

Bieberite,  549. 

Biotite,  3«L 

Bismuth,  LLL 

Bismuth  blende,  3.'>0. 

Bismuth  carl>onatc,  5SLL 

Bianiuthic  cobalt, 

Binniuthino,  173. 

Bismuth  natif,  1 14. 

Bismuth  ochre,  222. 

Bismuth  oxidd.  222. 

BtHniutb  8ilicat<f,  ^lO- 

BiHmutliic  silver,  (t3f». 

Binmuth  sulfnrt%  173. 

Bismuth  sulfur^  plombo-cuprif^, 

184. 
Bismutit,  501. 
Bitterkaik,  5&L 
Bitteraalz,  546. 
Bitter  spar,  581. 
Bitnnien,C3Q. 
Black  chalk,  655. 
Black  tellurium,  137. 
Bmttertellur,  IHL 
Blei,  127, 
Bleigelb,  479. 
Bleiglanz,  155. 
Bleigummi,  525. 
BleilaKur,  555. 
Bleiuicre,  674. 
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Bleischimmer,  105. 
Bleispatli,  bS^ 
Bleiviti-iol,  526. 
Blende,  1^ 
Blodite,  673. 

Blue  carbonate  of  copper,  594. 

Blue  vitriol,  5ML 
Bodenitc,  Goii. 
Bog-butter,  G28. 
Bog  iron  ore,  637. 
Bole,  655. 
Boltoiiite,  (ii2. 
Bonsdorffite,  327,  6S5. 
Boracic  acid,  2fil. 
Boracite,  602. 
Borate  of  soda,  604. 
Borax.  604. 
BomiDe,  138. 
Bomite,  imL 
Botryogen,  oiLL 
Botryolito,  411. 
Boulangerite,  198. 
Boumonite,  201. 
Bowenite,  C»5^. 
Bragationite,  21_L 
Brandisite,  i24. 
BraoDbleioxyd,  220. 
Brauneisenstein,  277. 
Braunea  erd-harz,  6£L 
Braunite,  232. 
Braankohie,  633. 
Breislakite, 
Bi-eithauptite,  142, 
Breunnerite,  584. 
Brevicite,  66L 
Brewstcrite,  442. 
Bright  white  cobalt,  lf>0. 
Brittle  sulphuret  of  silver,  21Qm 
Brochantite,  553. 
Bromite,  615. 
Bromsilber,  615. 
Bromure  d'arg^nt,  615. 
Bi*ongniardite,  635. 
Brougniartin,  532. 
Bronzite,  21LL 
Brookite,  22fi. 
Brown  hematite,  277. 
Brown  spar, 
Brucite,  260. 
Bucholzite,  28L 
Bucklandite,  31L 
Buntkupfererz,  180. 
Buratite,  596. 
Bustamite,  642. 
Bytownite,  642. 

Cadmium  sulfur^,  164. 
Calaite,  522. 


Calamine,  589. 
Calcite,  574. 
Caledonite,  5fii. 
Calomel,  617- 
Cancrinite,  399,  402. 
Caporcianite,  656. 
Carbonate  of  cerium,  592. 
Carbonate  of  lead,  565. 
Carbonate  of  lime,  574. 
Carbonate  of  manganese,  588. 
Carbonate  of  silver,  591. 
Carbonate  of  soda,  5fi8. 
Carbonate  of  zinc,  589. 
Carinthine,  3iML 
Carnelian,  25SL 
Carphosiderit^,  674. 
Cascholong,  252. 
Cassiterite,  230. 
Castor,  3fii. 
Catseye,  250. 
Celestine,  527. 
Cererite,  405. 
Cerin,  312. 
Cerite,  405. 

Cerium  carbonate,  592. 

Cerium  oxid^  siliceux  noir,  312. 

Cerium  oxid^-silicieux  rouge,  4Q5< 

Cerussite,  565. 

Chabasie,  448. 

Clialccdony,  250. 

Chalcolite,  517. 

ChaHlite,  656. 

Clialkophacit,  513. 

Chalkophyllit,  512* 

Clialkopvrit,  182. 

Clmlybite,  586. 

Cbaux  anhydro  8ulfat<Je,  531 . 

Chaux  ars^niat^,  50(i. 

Cbaux  arseniat^e  anhydre,  481. 

Chaux  borate  siliceuse,  408. 

Chaux  carbonatiJe,  674. 

Chaux  carbonate  raagnesif^re,  581. 

Chaux  fluatdc,  609. 

Chaux  phosphatee,  485. 

Chaux  sulfat^e,  531L 

Chessylite,  594. 

Chiastolite,  285. 

Childrenito,  51<L 

Cliileite,  225^ 

Chiolite,  606. 

Chloanthite,  145. 

Chlorastrolite,  656. 

Chloride  of  iron,  674. 

Chloride  of  vanadium,  674. 

Chlorit,  426.  428. 

Chlorite,  428. 

Chloritoid,  425. 

Chloritoide,  653. 
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Chloritspath,  425. 
Chlornpal,  4:i4. 
Chloropli.'i'ite,  650. 
ChloropUvllite,  321.  665^ 
CIilor«>8pineIIe,  2ihL 
Chodnewite,  607. 
Chondroditc,  351. 
Chonikrite,  657. 
Christianite,  376. 
Cliromate  of  iron,  262. 
Chromate  of  lead,  A 5 7. 
Chronieisenstetn,  2(iiL 
Chrome  mica,  3fl0. 
Chromite,  2fi2^ 
Chromochre,  639* 
Chrysobervl,  2b7. 
ChrysocoUa,  404. 
Chrysolite,  31SL 
ChrvRopraije.  250. 
Chrysotilc,  421. 
Ciraolite,  657. 
Cinnabar,  178. 
Cinnamonstoiie,  £{31. 
Claustlialite^  1^ 
Cleiophane,  166. 
ClintoDite,  424. 
Clittilitp,  SML 
Coal,  633. 

Cobalt  arscniat^,  502* 

Cobalt  arsenical,  14^ 

Cobalt  arsenical  gi*is-noir&tre,  14IL 

Cobalt  gris,  IM. 

Coballine,  im. 

Cobalt  bloom,  502. 

Cobalt  oxidii  noir,  279. 

Cobalt  sulfate,  549. 

Coccinitc,  617. 

Cdlestin,  622. 

Collyritc,  QML 

Culo'phonite,  332. 

Columbit,  471. 

Compact  felspar,  644. 

Compt(»nite,  459. 

Connellite,  620. 

Copule  fossile,  629. 

Copaline,  629. 

Copiapite,  552. 

Copper,  I2iL 

Copper  nicke),  14^ 

Copper  pyrites,  liLL 

Coquimbite,  552. 

Coracito,  221. 

Cordierite,  325. 

Corindon,  242. 

Comwallite,  &LL 

Corundellite,  642. 

Corundum,  242* 

Cotunuite,  fiin. 


Couzeninlte,  642. 
Covelline,  160. 
Crednerite,  2.35. 
Crichtonite,  241. 
Cronstedtile,  423. 
I  Cryolite,  605. 
Cubane,  1K2. 
Cuboit,  447. 

Cuivre  arseniat^  hexagonal  lamelli-^ 
forme,  512* 

Cuivre  ars«-iuat<f  octaddre  obiu6^  uliL 

Cuivre  gris,  204^  205. 

Cuivre  hydrophosphat^,  516. 

Cuivre  hydro-stlicieux^  404. 

Cuivre  muriatd,  618. 
]  Cuivre  natif,  128. 

Cuivre  oxidule,  223* 
1  Cuivre  phosphate,  507- 
I  Cuivre  pyriteux,  lfi2. 
I  Cuivre  pyriteux  hepatique,  ir.0. 
;  Cuivre  sulfattf,  556. 
;  Cuivre  .sulfurc,  159. 
'>  Cuivre  veloute,  555. 
^  Cupreous  bismuth, 
1  Cupreous  sulphate  of  lead,  &a4* 

Cupreous  sulphato-carbooate  oX  le&d, 
.Ml. 
I  Cuprite,  223. 
.  Cuproplumbite,  636. 
;  Cymophane,  267. 

Cyprine,  330* 

I  Damourite,  430. 

I  Diuiaito,  1H9. 

I  Dauburitc.  ti43* 

I  Datholite,  40&. 

'  Davyne,  402* 

[  Dechenite,  56L 

1  Delvauxine,  674. 

;  Dfmant,  1 11. 

f  Dermatiiic,  656. 

i  Desmin,  439. 

i  Desmine,  656. 

I  Diaclasite,  2U6. 

1  Diadochite,  674. 

i  Diallape,  294^  295. 

I  Diallage  m^talloide,  419. 

Diallogite,  5118. 

Diamant,  1 1 1. 
[  Diamond,  ill. 

Dias|>ore,  272. 

Diehroit,  32iL 

Di^eiiitc,  1 60. 

Dillnite,  435. 
!  Diopside,  291. 
t  Dioptase,  403. 

Diphanite,  657. 
i  Dipyre,  643. 
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Dislnite,  26^ 
Disomosc,  192. 
Distheiie,  2»(;. 
Dolomite, 
Domeykite,  150. 
DrtJelite,  674, 
Dufrenite,  497. 
Dufreuoysite,  197. 

Earthy  carbonate  of  magnesia,  i33. 
Earthy  cobalt,  279. 
Etlingtonite,  4.58. 
Edwardsile,  4*13. 
Ehlite,  515. 
Ei8,  25fL 
Eisen,  1.30. 
Eisennpatit,  48fl. 
Ei^nblau,  50<L 
Eiseiikobalterz,  140. 
Ei»enkobaltkie8,  14(;. 
EisennickelkieH,  1C4. 
Eisenvitriol,  550. 
Ekebergite,  3Sa. 
El:e<jlite,  360. 
.  Elaterite,  63L 
Emboli te,  614. 
Etnerald,  IVMi. 
Emerald  nickel,  675. 
Emcraude,  336. 
Emery,  244, 
Emerylite,  657. 
Enargite,  636. 
Ephesite,  4110, 
Epidote,  302. 
Epistilbite,  44L 
E[>soniite,  .'>46. 
Enlkobalt,  6^ 
Erdol,  630, 
Eremite,  492. 
Erinite,  510. 
Erythrine,  502. 
Esmarkite,  li^J.  665. 
Essonite,  33L 
Etain  oxid^,  230, 
Etain  sulfur^,  167. 
Euchroite,  510. 
Euclase,  335. 
Eudnopliite,  447- 
Eudyalite,  357, 
Eukairite.  lAL 
Euklas,  3.35. 
Eukolite,  643. 
Eulytine,  350. 
Euphyllite,  650. 
Euxenite,  466. 

Fahlerz,  205, 
Fahlunite,  327.  665. 


Fauja«ite,  454. 

Faujassite,  454. 

Fayalile,  319. 

Federerz,  liifi. 

Feldspath,  364. 

Feldspath  opalin,  374. 

Felspar,  364. 

Fer  ars^uiati^,  498. 

Fer  araenical,  Mill. 

Fer  arsenical  axotome,  140. 

Fer  calcar6>-f«ilicieux,  324> 

Fer  chromat^,  262. 

Fergu.sonite,  465. 

Fer  natif,  130. 

Far  oligiste,  236. 

Fer  oxalate,  623. 

Fer  oxid<5  carbonate,  586. 

Fer  oxidul6,  259. 

Fer  oxide  hydrattf,  273.  217. 

Fer  oxidul^  titantf,  239. 

Fer  oxidul^  titanifere,  26L 

Fer  phosphate,  500. 

Ferrotitanite,  397. 

Fer  sulfate,  530. 

Fer  sulfate^  rouge,  551. 

Fer  sulfurd,  169. 

Fer  Bulfurc?  blanc,  170. 

Fer  sulfurd  ma^etiquo,  16L 

Feuerblende,  21fir 

Fibrolite,  287, 

Fichtelite,  625. 

Fire-opal,  252. 

Fischerite,  522. 

Flexible  silver,  179. 

Flint,  25L 

Flinty  slate,  25L 

Flucerine,  606. 

Fluelite,  607. 

Fluocerine,  675. 

Fluocerite,  601L 

Fluor,  609. 

Fluss,  609. 

Fliissiges  morciir,  127. 
Forsterite,  318. 
Fossil  copal,  6J9. 
Francolite,  487. 
Frariklinite,  256. 
Freieslebenite,  200. 
Fuchsite,  390. 
I  Fuller's  earth,  65a. 

I  Gadolinite,  322. 
!  Gahnite,  265. 

Galena,  1 55. 

Galmei.  406.  589. 

Garnet,  330. 

Garnsdorfite,  544. 

Gaylussitc,  A97. 
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Gehlenite,  329. 

Geokronite,  mS. 

GersdorflBte. 

Gibbsitc,  271. 

Gieseckite,  32L  665. 

Gigantolite,  327,  605. 

Gismondine,  457. 

Glanz,  IhStM 

Glauzbraiinstein,  257» 

Glaserite,  534. 

Glaskopf,  278. 

Glassy  felspar,  366. 

GUuberite,  532. 

Glaubersalz,  545. 

Glaucodote,  IdiL 

GlaucoHte,  643. 

Glaucopliane,  385. 

Glimmer,  3ffiL 

Glottalite,  65IL 

Gmelinite,  ^hJL 

Gold,  \2L 

Gold  amalgam,  635. 

Goslarite,  547. 

Gothite,  273. 

Grammatite,  300. 

Granat,  330. 

Graphic  tellariam,  134* 

Graphite,  114. 

Graubraunstein,  275. 

Graukobalterz,  187. 

Grausilber,  591. 

Green  carbonate  of  copper,  593. 

Green  earth,  658. 

Greenockite,  lf»4. 

Grecnovite,  ^ifi. 

Grenat,  330. 

Grengesite,  658. 

Grey  copper,  205. 

Grey  oxide  of  manganese,  275. 

Groppite,  434. 

Grossular,  ^^^1. 

Griinauite,  L85.. 

Griincisenstein,  497. 

Guanite,  525. 

Gummierz,  638. 

Gurolite,  436. 

GuyaquilHte,  62E. 

Gymnite,  658. 

Gyps,  53fi, 

Gypsum,  536. 

Gyrolite,  43IL 

Haarkies,  152. 
Hafnefiorditc,  374. 
Haidingerite,  5(Ki. 
Halloysit©,  (m. 
Halotrichite,  543. 
ililmatit,  236. 


Hard  fahlunite,  3-26. 

Harmotome,  454. 

Harringtonitc,  661. 

HartbraunBtein,  232. 

Hartite,  026. 

Hartkobalterz,  147. 

Harzige  steinkohle,  CSS. 

Harzlose  stein-kohle,  633. 

Hatchettine,  62L 

Hauerite,  1(^8. 

Hausmannito,  257* 

Hauyne,  3119.  401. 

Hayeaine,  675. 

Hedenbergite,  292. 

Hedyphane,  483. 

Heliotrope,  250. 

Heivin,  350. 

Hematito,  236. 

Hercynite,  265. 

Herd'erite,  490. 

Herrerite,  675. 

Herschelite,  452. 

Heterokline,  647. 

Heterozite,  497- 

Heulandite,  438. 

Hisingerite,  659. 

Hopeite,  676. 

Homblei,  622. 

Hornblende,  20L  302. 

Homquecksilber,  617. 

Homsilber,  613. 

Homstone,  25J_. 

Humboldtilith,  200. 

Humboldtine,  623. 

Humboldtite,  410. 

Humite,  35L. 

Hureauiite,  4Q(L 

Huronite,  65iL 

Hyalite,  252. 

Hyalomelan,  647. 

Hyalosiderite,  31fi. 

Hydrargiliite,  271. 

H  vdrtiboracite,  604. 

Hydrolite,  4M. 

Hydromagnesite,  596. 

Hydromagnocalcite,  676. 

Hydrophane,  252. 

Hydrous  oxide  of  iron,  273. 

Hydrous  phosphate  of  copper,  515. 

Hydrophite,  660. 

Hydrotalcite,  270. 

Hypcrsthene,  293. 

Hypochlorite,  647. 

HyjKwtilbite,  662. 

Iberite,  3*27.  665. 
Ice,  256. 
Idocraae,  327. 
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Tdrialine, 
Idrialit,  1132. 
llmenile,  239, 
Ilvaite,  32i. 
Indianite,  6*43. 
Iodic  silver,  615. 
lodiiisilber,  615^ 
lodite,  tilo. 
lodquccksillier,  617» 
lodtire  d 'argent,  fil^ 

Iridium,  113. 
Iridosmine,  118. 
Iridoisniiuiu,  118^ 
Iron,  130. 
Iron  pyrites,  1^9. 
Irite.  257. 
Iserine,  2fil^ 
Isopyre,  647. 
Ittnerite,  401^ 
Ixolyte,  632. 

Jamesonite,  195. 
Jasper, 

Jeffersonite,  048. 
Johumite,  553. 

Kakoxene,  520. 
Kalialaun,  &ASL 
Kalisalpeter,  601. 

Kalkvolbortliite,  Qm± 
KalUit,  522. 
Kalochroin,  557. 
Kalorael,  017* 
K'Ammererit,  42& 
Kaneite,  <^5. 
Kapnite,  670- 
Karpliolite,  41^ 
Karsteiiite,  531. 
Kassitcrit,  ZiO. 
Katapleiite,  414. 
Keilhauite,  QAiL 
Kerasine,  021. 
Kenite,  iil3. 
KermeSt  217- 
Kibdolophan,  23r>. 
KiesohviHrnutli,  350. 
KieiM^lmalAchit,  404. 
Kilbrickonite,  100. 

KilliniUs  32L  ii^ 
Kirwanite,  000. 
Klaprotliinc,  523. 
Klinoclase,  51 L 
Knebelit«,  6iSL 
Kobaldine,  IB6. 
Kobalt  blathe,  502. 
Kobalt  glan/,  LiO, 
Kobaltin,  100. 


Kobaltkies,  186. 

KobalUchwarze,  270. 

Kobalt  vitriol,  tAiL 

Kobellite,  204. 

Konichalcite,  51^ 

KJ)nigine,  554. 

Konleinire,  02iL 

Kiiiilit,  025. 

Korund,  242. 

Kottigitc,  504. 

Krokoit,  557. 

Krokydolite,  414. 
I  Kryulith,  imS. 

Kryptolite,  424* 
i  Kuhmt€,4gl. 
I  Kupfer,  120, 
I  Kupferantimont^lanz,  20L. 
j  Kupferblau,  038.  077. 
j  Kupferbleiide.  205. 
I  Kupfer-glaiiz,  150. 
I  Kupferindig,  10(L 

Kupferkies,  102. 
^  Kupferlasur,  5St^ 
j  KujiformanganseliwUrze,  030. 
I  Kupfernickel,  L42. 
I  Kupfer-roth,  223. 
i  Kupfersamrnterz,  555l. 

Kupferschaum,  ^IAm 
,  Kupfervitriol,  550. 

Kyanite,  286. 

I  Labrador  felspar,  374. 
I  Labradorite,  374. 
I  Lanarkite,  502. 

Lancasterite,  677* 
'  Laiitbanite,  502. 

Lai^ur,  504. 

Latrobit«%  378. 

Laumouito,  452. 

Lavendiilau,  077» 

Lazulith,  523* 

Lead,  127. 

Leadhillitc,  563. 

Lebererz,  170. 
!  Ledererite,  000. 
i  Lehmannite,  557. 
I  Lehuntite,  601. 

Leonbardite,  453* 

Lepidokrokite,  275. 

Lepidolitc,  301. 

Lepid<»nielane,  304. 

Lcpolito,  043. 

Lerbacbite,  153. 

Lettsomite,  555. 

Leuchtenb«'rgite,  427* 

Leucite,  360. 

Leucopbaue,  350. 

Leryne,  460. 
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Libethenite,  507. 
Liebigite,  677. 
Liebnerite,  mh 
Lievrite,  324. 
Limnite,  277. 
Li  moil  it,  277. 
Linarite,  d^yj. 
Lindsevitf,  (iOl. 
Limi^ite,  IfiCL 
Lirucoiiite,  hl^ 
Lithomarge,  fid'l. 
Logan ite,  42?). 
Lblingite,  14B. 
Lonchidite,  (<37. 
Loweite,  C77- 
Loxoclase,  (>44. 
Lunnite,  516. 

Magn^sie  borattfe,  602. 

Magnesie  carboimtce  cri9tallis^,ft83w 

Magn^sie  carbonate  ftilicifere  spun- 

gieuse,  433. 
M  agues  lie,  583. 
Magnet-eisenstein,  25IL 
Magnetic  iron  ore,  251L 
Magnetic  inm  pyrite»,  liiL 
Magnetite,  2^ 
Magnetkics,  161. 
Malachite,  5i)3. 
Malacolite,  2!12L 
Malacone,  64?). 
Malthacite,  lilLL 
Mancinite,  677. 

Manganese  oxid«J  hydratd,  278. 
Manganese  oxid^  silicif^re,  21)6. 
Magndsie  suifatde,  546. 
Manganblende,  167. 
Manganese  carbonate,  bOlL 
Manganese  sulfur^,  167. 
Manganite,  275. 
Mangankalk,  678. 
Mangankupferoxyd,  23iL 
Manganocalcite,  678. 
Manganschaum,  278. 
Marcasite,  170. 
Margarite,  393. 
Margarodite,  64?). 
Manuatite,  167. 
Marmolite,  421. 

Martial  arseniate  of  copper,  499. 
Mascagnine,  53iL 
MaRonite,  42iL 
Matlock ite,  620. 
Meerschaum,  433. 
Meionitc,  332. 
Melanchlore,  678. 
Melanito,  333x 
Melanochroite,  6filL 


Melanterite,  550. 
Melilite,  3mL 
Mellite,  624. 
Mendipite,  62L 
Mengite,  46L  41)3. 
Menilite,  2^ 
Mennige,  2JiL 
Mercure  argent&l, 
Mercurc  iodurd,  617- 
Mercure  muriate,  617. 
Mercure  natif,  127. 
Mercure  sulfur^,  178. 
Mercurj',  127. 
Merkur,  127. 
Meroxen,  387. 
Meaitine,  585. 
Mesitinspath,  585. 
Meaole,  6fiL 
Mesolite,  444.  44fi. 
Mesotype,  44:i. 
MeUxite,  4:>L 
Miargvrite,  214. 
Mica/387,  aga. 
Middletonite,  627. 
Miemit,  583. 
Micsile,  4iM). 
Mikroklin,  3C(L 
Millerite,  Iii2. 
Miloschine,  432. 
Mimetisit,  481. 
Miraetite,  461. 

Mine  d*argent  grise  antimoniale,  2Dfi. 

Minium,  219. 

Mirabilite,  54«L 

Mispickel,  Lfifi. 

Misy,  678. 

Mohsite,  24L 

Molybdanglanz,  172. 

Molybdiinit,  172. 

Molvbdiinocher,  222. 

Molybdttnsilber,  133. 

Molybdate  of  lead,  479. 

Molybdate  of  oxide  uf  lead,  676. 

Molybdenite,  172. 

Monazite,  4D3. 

Monazitoide,  678. 

Monradite,  (H?2. 

Monrolite,  662. 

Mouticellite,  315. 

Moonstone,  367. 

Mosandrite,  663. 

Mountain  cork,  IU)1. 

Mountain  soap,  663. 

Mountain  wood,  301.  (^a. 

Murchisonite,  366. 

Muriate  of  copf>er,  filft. 

Muriate  of  mercurv.  UlT, 

Muriate  of  silver,  (113. 
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Muriate  of  so^la, 
Murio-carbonatc  of  lead,  (i22. 
Muroroontite, 
Mysorine,  679. 

Nadelerz,  184. 
Najjvajjite,  137. 
Naphtha,  (TM). 
Kative  amalgam,  12&. 
Native  antimoDy,  1  ih^ 
Native  arsenic,  117- 
Native  bisintith,  114. 
Native  boracic  acid,  281. 
Native  copper, 
Kative  ^old,  12JL 
Native  iron,  130. 
Native  minium,  21fl. 
Native  nickel,  lii2. 
Native  palladium,  121. 
Native  piatina,  120. 
Native  quicki^ilver,  127. 
Native  silver,  124. 
Native  tellurium,  UfL 
Native  tin,  127. 
Natrolith.  443. 
Natron,  508. 
Natron  ahiun,  Ml . 
•  Natrousalpfter,  fiOO. 
Naumannite,  lol. 
Needlestone,  AAsL 
Nemalite,  270. 
Nepheline.  3r>9. 
Nephrite.  (>50. 
NeujuHMkit,  1 19. 
Neurolit*',  fiflli. 
Neutral  Huaio  of  cerium,  608. 
Nickel  antimunial,  112. 
Nickel  antimoni^  Bultur^,  103. 
Nickel  arseniat^,  503. 
Nickel  arsenical,  142. 
Nickel  arsenical  blanc,  144. 
NickelblUthe,  &Q3. 
Nickelglanz,  1122. 
Nickelin,  L42. 
Nickelkies,  lfi2. 
Nickel  naiif,  IfSL 
Nickeloeher,  503. 
Nickel  sulfure  bismnthif ere,  lfl5. 
Nickel wismuthglanz, 
Niobite,  471. 
Nitrate  de  soude,  fiOO. 
Nitrate  of  potash,  <*01. 
Nitrate  of  snda,  fiOO. 
Nitratinc,  fm 
Nitre,  (iOL 
Nitrocalcite,  679. 
Nitromapnesit*',  fI79.  • 
Noble  opal,  252. 


Nontronite,  GV3. 
NordeuiikidMiie,  ilbSL 
Nuesierite,  679. 
Nuttallite,  384. 

Oblique  prismatic  arseniate  of  oop- 

l>er,  511. 
Obsidian,  644. 
Ochran,  6fI4. 
Ochroit,  406. 

Octahedral  arseniate  of  copper,  £13. 

Oerstedile,  C40. 

Okenite,  (>fj4. 

Oligjiclase,  '}72. 

Olivenite,  50K. 

Olivine,  316. 

Onofrite,  154. 

On>x,  2hL 

Oosite,  32L  6fii 

Opal,  2M. 

Opermeut,  176. 

Orangite,  650. 

Orichalcite,  5*ML 

Or  natif,  121. 

Orpimeut,  176. 

Orthite,  312. 

Osmelitf,  436.  664. 

Osmiridiuni,  118. 

Oltreliie,  41B. 

Oxalate  of  iron,  623. 

Oxalate  of  lime,  623. 

Oxalit,  623. 

Oxal>saurer  kalk,  623u 

Oxide  of  antimony,  253. 

Oxide  of  arsenic,  255. 

Oxide  of  mol^'bdeuum,  222. 

Oxide  of  tin,  230. 

Oxide  of  tungHten,  222^ 

Ozokerite,  626. 

Pabgonite,  433. 
Palladium,  12L 
Paranthine,  362. 
Pargasite,  :h02. 
Parisitc,  5112. 
Patrinitc,  1114. 
Pearl8ti<ne,  644. 
Pechuran,  2^ 
Pectolite,  435. 
Peganite,  670. 
Pennine,  427. 
Percylite,  619. 
Pericla-se,  24fi. 
Pericline,  371. 
Peridot,  316. 
Perislerite,  371. 
Perowskite,  46L 
Perthite,  367. 
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Pctidite,  3^. 
Petroleum,  631. 
Petzite,  13iL 
Phacolite,  AA^L 
Pharmacocbalcit,  508. 
Pharniacolite, 
Pharmacosiderite,  428. 
Phenakite,  33& 
Phillipsite,  AbIL 
Phoenicite,  559. 
Phonikochroit,  559. 
Pholerite,  liiLL 
Phosgenite, 

Phosphate  of  copper,  607. 
Phosphate  de  fer,  497* 
Phosphate  of  iron,  500. 
Phosphate  of  lead,  4B3. 
Phosphate  of  manganese,  495. 
Phosphate  of  yttria^  4112. 
Phosphorite,  488. 
Piauzite,  682. 
Pickeringite,  679. 
Picrolite,  421L 
Pierosmiue,  4LL 
Pierre  de  savon,  418. 
Pihlite,  651* 
Pikroph>ll,  66^ 
Pikrosiuin,  411. 
Piraelite,  665^ 
Pinguite,  (>>>5. 
Pinite,  327-  (ifia. 
Pipestone,  668. 
Pissophane,  541x 
Pitch  blende,  22(L 
Pitchy  copper  ore,  640. 
Pitchy  iron  ore,  278 
Pitchstone,  644. 
Pittizite,  680. 
Placodine,  149. 
Plagionite,  196. 
Plasma,  250. 

Platine  natif  ferrifere,  120. 

Platiniridium,  1112. 

Platinum,  120. 

Plattnerite,  220. 

Pleonaste,  264. 

Plomb  arseniat^,  481. 

Plorab  carbonate,  565. 

Plomb  carbonate  nmriatif  ere,  622* 

Plomb  chromatfc,  557. 

Plombgomme,  524. 

Plomb  hydro  alumineux,  525t 

Plomb  molybdat^,  479. 

Plomb  natif  volcanique,  127. 

Plomb  oxid^  roug««,  219. 

Plomb  pho»phat6,  488. 

Plomb  Bulfur^,  155. 

Plomb  sulphat^^  526. 


Plomb  tellurtf,  13L 
Plomb  tungstat^,  478. 
Plomb  vanadiat^,  560. 
Plumbocalcite,  680. 
Plumbo-cupiiferouii  sulphuret  of  bi*- 

muth,  184. 
Plumoaite,  196. 
Polianite,  284. 
Polybasite,  201L 
Polyhalite,  538. 
Polykrase,  4fi3. 
Polylite,  6iyL 
Polymignyte,  462. 
Polyspheerite,  485. 
Polyxen,  120. 
Poonahlite,  446. 
Porpezite,  123. 
Porzellanspatli,  3>;  1 . 
Potasse  nitrat6e,  CilLL 
Potasse  sulfa t(fo,  584. 
Psathyrite,  627. 
Pailomclane,  280. 
Pumice,  644. 
Purple  copper,  180. 
Prasem,  2M. 
Praseolite,  327.  665. 
Predazzite,  680. 
Prehnite,  415. 
Proufttite,  213. 
Pseudomulachit,  51Q. 
Puschkinite,  310. 
Pycnitc,  3S6. 
Pyrallolite,  668. 
Pyrargillite,  32L  665. 
Pyrargvrite,  211. 
Pyrite,'l69. 
Pyrochlore,  4f>4. 
Pyrolusite,  233. 
Pyromorj)hite,  483. 
Pyrope,  333. 
Pyn»phyllito,  425. 
Pyrophysalitc,  356. 
Pyrorthite,  315. 
PjTosklerite,  669. 
Pyrosmalite,  3?>7. 
Pyroxene,  2«»0. 
Pyrrhite,  680. 
Pyrrhosiderit,  273. 
Pyrrhotiue,  IfiL 

Quartz.  245. 
Quarz,  245. 
Quarz  reainite,  2M. 
(iueckbilber,  12L 

RAdiolite,  444. 
Hammelsbergite,  144. 
Raphilite,  302. 
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Rautenspath,  583. 
Razoumofl'skiii,  669. 
Realgar,  177. 
Red  antimony,  217. 
Red  oxide  of  copper,  222L 
Red  oxide  of  zinc,  218. 
Redruthite, 
Red  silver,  2LL  213. 
RemoHnite,  618. 
Retinalitc,  421. 
Retinasphalt,  621L 
Retinit,  629. 
Reussine,  680. 
Rhodicit,  603. 
Rhodium  gold.  123. 
Rhodizite,  6()3. 
Rliodochrosite,  588. 
Rhodonite,  296. 

Rliomboidal  arseniate  of  copper,  512. 
Rhyacolite,  36IL 

Right  prismatic  arseniate  of  copper, 

Riolite,  IM. 
Ripidolite,  42fL 
Ripidolith,  ^ 
Romeine,  681. 
Rosolite,  r>()">. 
Rosellaue,  669. 
Rabinblende,  21^ 
Ruby,  2AA. 
Rutile,  224. 
Ryacolitb,  36a. 

Safflorite,  LifL 
Sahlite,  2^2. 
Sal-ammoniac,  612. 
Salmiak,  612. 
Salpeter,  6tLL 
Salt,  GIL 
Salz,  6LL 
Samarskite,  460^ 
Samoine,  670. 
Sanidine,  366. 
Sapphire,  244. 
Sarcolite,  381. 
Sassolinc,  28L 
SauBSurite,  651. 
Scapolite,  382. 
Scheelbleispath,  478. 
Sch^elin  calcaire,  476. 
Sch^elin  ferrugin^,  473. 
Scheelite,  476. 
Scheererite,  (12'*, 
Schieferspath,  580. 
Schilfglaserz,  208. 
Schiller  spar,  419. 
Schillerstcin,  411L 
Schorlomite,  397. 


Schrift-tellur,  134. 
Schrotterite,  431. 
Schulzite,  198. 
Schwarzbraonstein,  2QSL 
Schwarzkohle,  633. 
Schwefel,  109. 
Schwefelkies,  169. 
Schwerbleierz,  220. 
Scolezite,  445. 
Scorodito,  499. 
Seifenstein,  418. 
Selbite,  59L 
Selen,  111. 
Selenblei,  152. 
Selenbleispath,  68. 
Selenium,  111. 

Seleniure  de  plomb  et  de  cuiTre, 

Seleniure  de  plomb  et  de  mereure, 

15IL 

Seleniuret  of  copper,  150. 
Seleniuret  of  lead,  152. 
Seleniuret  of  silver,  IM. 
Seleniuret  of  silver  and  copper,  151. 
Selcnkupfcr,  150. 
Seleukupferblci,  153. 
Selenquecksilberblci,  153. 
SelenBchwefelquecksilber,  154. 
Selensilber,  151. 
Semiopal,  2^ 
Senarmontite,  255. 
Serpentine,  420. 

Sesquisilicate  of  manganese,  651. 

Shepardite,  637- 

Siderit,  58(L 

Silber,  124. 

Silber-glanz,  157. 

Silberkupferglanz,  158. 

Siliceous  oxide  of  zinc,  406. 

Siliceous  sinter,  252. 

Siliciferous  oxide  of  manganese,  29S. 

Sillimanite,  287. 

Silver,  124. 

Sismondiue,  67O. 

Sisserskit,  1 18. 

Skolezit,  445. 

Skolopsite,  652. 

Skorodit,  49IL 

Skuttemditc,  147. 

Smaltine,  145. 

Smaragd,  3.3/>. 

Smaragdite,  292. 

Smaragdochalcit,  filH. 

Smectite,  670. 

Smithsonite,  40fi. 

Soapstoiie,  418. 

Soda  alum,  54 1 . 

Sodalite,  398. 

H  h 
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Somervillite,  SBQ. 
Sordawalite,  010. 
Soude  borat<5e,  601. 
Soude  carbonattJe,  598, 
Soude  carbonat^e  prnmatique,  6J». 
Soude  muriatic,  6LL 
Soude  sulfatde,  bA^ 
Soufre,  IQIL 
Spadaite,  070- 
Spartalite,  218. 
Spathose  iron,  586. 
Specular  iron,  2M± 
Speisglanzocker,  26S. 

Speisliobalt,  14&. 
Sphiirosiderit,  586^ 
Sphene,  394, 
Spinelle,  2G3, 
Spinelle  zincifere,  2M. 
Spodumene,  ^02. 
Sprodglaserz,  210. 
Sta^ine,  187. 
Staurolite,  2^2. 

Staurotide, 

Steatit,  418, 

SteinheiUte,  326. 

Steinmannito,  liilL 

Steinsalz,  61L 

Stellite,  136. 

Stephanite,  210 

Sterubergitc,  129. 

Stilbite,  13IL 
Stilpnomelanc,  123, 

Stolzite,  478. 
Stroganowite,  632. 
Stroraeyerite»  IM^ 
Stromnite,  G8L 
Strontiane  carbonatee,  oo». 
Strontiaue  sulfat^e,  521. 
Strontiauite,  5fi3. 
Stnivite,  521^ 
Stypticite,  imL  . 
Subsulphate  of  alumina,  514. 

Succin,  63(L 
Succinit,  i»30,  ^ 
Sulfate  de  plomb  cmvreux,  55.>. 
Sulphate  of  ammonia,  Mo. 
Sulphate  of  cobalt,  51IL 
Sulphate  of  copper,  hM. 
Sulphate  of  iron,  5iiL 
Sulphate  of  lead,  52iL 

Sulphate  of  magnesia,  54b. 

Sulphate  of  potaah,  531^ 

Sulphate  of  »oda,  51ii^ 

Sulphate  of  zinc,  54L 

Sulphato-carbonate  of  lead,  5fi^ 

Sulphato-chloride  of  copper,  (i2Q. 

Sulphato-tricarbonate  of  lead,  oh^ 

Sulphur,  liliL 


Sulphuret  of  antimony,  m, 
Sulplmret  of  bismuth, 
Sulphuret  of  cobalt,  1«L 
Sulphuret  of  roanganeac,  167. 
Sulphuret  of  molybdena,  17- 
Sulphuret  of  silver,  15^.       . . 
Sulphuret  of  siWer  and  anUmony, 

Sulphuret  of  silver  and  copper,  IM. 
Sulphuret  of  tin,  18L 
Susannite,  562± 
Suzannit,  562. 
Syepoorite,  187. 
Sylvanite,  131. 
Sylvinc,  612, 
Symplesite,  511iL 


Tabular  spar,  288, 
Tachvlite,  652x 

Talc,'3atL 
Talc  chlorite,  428. 
Talc  glaphique,  417- 
Talkeisenerz,  202. 
Tamarite,  512- 
Tantalite,  467-  IIL 
Tecticitc,  682^ 
Tellur,  116, 

Tellurblei,  137.  v:fi«  137 

Tellure  natif  auro-plombifiw,  l^- 

Tellurium,  Ufi. 
Tellur  natif,  116. 
Tellur  natif  auro-argentifcre,  iiL 

TelUur  silber,  136, 
Tellur wismuth,  IM. 
Tennantite,  201* 
Tenorite,  637. 
Tephroit,  320. 
Tetradymite,  138, 
Tetraedi-it,  205. 
Tetraphyline,  435. 
Tharandite,  582. 
Thenardite,  533. 
Thermonatrite,  63&* 
Thermoniti  it,  539. 
Thomsonite,  153- 
T  honor  de,  242. 
Thorite,  112. 
Thorit,  112, 
Thraulito,  659. 
Thrombolite,  517- 
Thrombolith,  517- 
ThuUtc,  310, 
Thuringite,  620 

Tin,  12L 
Tincal,  004. 
'  Tinkal,  004. 
Tin-white  cobalt,  L4a» 

j  Tirolit,5LL 
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Titane  anatase,  22!L 
Titanc  calcar^o-siliceux,  394. 
Titaneiseiistein,  I'Ol . 
Titane  oxid^,  211, 
Topaz,  3aIL 
Topazolite,  333. 
Torberite,  517» 
Tournmliue, 
Towanite, 
Tremolite,  2Iifi. 
Tripbane,  3112, 
Triphyliue,  4M. 
Triplite,  42iL 

Tripoli,  671. 

Tritomite,  41X 

Trona,  598. 

Troostite,  32L 

Tscbeffkinite,  323, 

Tschewkinit,  323. 

Tungstate  of  iron,  473. 

Tungstate  of  lead,  478. 

Tungstate  of  lime,  476. 

Turgite,  277. 

Turkis,  522. 

Turmalin,  341. 

Turnerite,  (j53. 

Turquoise,  522, 

T^roUte,  5LL 

Ullmannite,  IM* 
Umber,  640. 
Unionite,  ^>71. 
Uralite,  3(VL 
Ural  orthite,  airt. 
Urane  sous-sulfati?,  5i23. 
Uranine,  220. 
Uranite,  617.  ^13. 
Uranochre,  640. 
Uranotautal,  469. 
Uwarowite,  334. 

Valencianite,  366. 
Valentinite,  253. 
Vanadiates  of  lead,  682. 
Vanndiate  of  lead  and  copper  oxide, 

Vauadinbleierz,  5f)0. 
Vanadinite,  560. 
Varvicite,  640. 
Vauquelinite,  559. 
Velvet  copper  ore,  555. 
Villarsite,  671. 
Vitreous  copper,  159. 
Vitriol,  556. 
Vitriolgelb,  683. 
Vitiiolocher,  683. 
Vivianite,  500. 
Volborthite,  683. 


Vdlknerite,  270. 
Voltaite,  ^ 
Voltzine,  216. 
Vosgite,  653. 

Wad,  278. 
Wagnerite,  489. 
WJchovsrite,  629. 
Warwickite,  671. 
Wasserkies,  170. 
Wavellite,  521. 
Websterite,  r^U. 
Wehrlite,  654. 
Weichbraunstcin,  233. 
Weissgultigerz,  208^ 
W  eiftsito,  327,  665. 
Weisskupfer,  150. 
Weissnickelerz,  144,  145. 
Weissnickelki^,  145. 
Wemerite,  382. 
Whewellite,  623. 
White  iron  pyrites,  17Q. 
Wichtisite,  385. 
Wichtyn,  385. 
Willeraine,  32a 
Willeniite,  320. 
Wismutb,  114. 
Wismutbglanz,  173. 
Wismuthocher,  222. 
Wismuthspatb,  684. 
Witherite,  571. 
Wcertliite,  422. 
Wohlerite,  358. 
Wolchite,  203. 
Wolchomikoite,  432. 
Wolfram,  413, 
Wolfraniocher,  222. 
Wolfsbergite,  201. 
Wollastonite,  288. 
Wood  opal,  252. 
Worthite,  422. 
Wulfenite,  479. 

Xanthocone,  216. 
Xanthophyllite,  424. 
Xenolith,  654. 
Xenotime,  492. 
Xeuxite,  672^ 
Xylite,  072. 

Yellow  tellurium,  637. 
Ytter-spath,  492. 
Yttcrtantal,  467. 
Yttrocerite,  608. 
Yttroilmenite,  469. 
Yttrotantalite,  467. 

i  Zeagonite,  457.  671. 
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ZeoHth,4^ 
Zinc  carbonate,  589. 
Zinckcnitc,  194. 
Zinc  oxide  ferrifere, 
Zinc  oxidd  siliciferey  406. 
Zinc  sulfat^e,  547. 
Zinc  sulfur^,  lii5» 
Zinkblende,  165. 
Zinkbluthe,  6M. 
Zinkglas,  4(ML 
Zinkit,  21iL 
Zink  oxyd,  21B. 


Zinkvitriol,  547. 
Ziiin,  127. 
Zixmkies,  187. 
Zinnober,  178- 
Ziunstein,  230. 
Zircon,  340. 
Zoiaite,  306. 
Zorgite,  153, 
Zundererz,  637. 
ZvNiselite,  4Ba 
Zygftditc,  654. 
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